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AN EXPERIMENTAL STUDY OF THE REST PERIOD IN PLANTS. 
THE WINTER REST: INITIAL REPORT ON THE TREATMENT OF DORM
ANT 
WOODY PLANTS FOR FORCING THEM INTO GROWTH . 
By 'vV. L. HOWARD, Professor of Horticulture. 
BRIEF SUMMARY 
(I) Plants rest in winter, and they also have rest periods in 
summer, but all of these forms of rest are caused by unfavorable 
external conditions. 
( 2) Outward conditions determine both the time of occurrence 
and the degree of intensity of the period of rest. If unfavorable 
conditions, such as cold or drought, occur at regular intervals, a plant 
readily adapts itself to the new demands and the rest becomes a habit 
which may continue to be repeated automatically for a longer or 
shorter period of time. 
(3) The habit of rest induced by outward conditions is often 
very strongly fixed and is apparently transmissible. 
(4) There are many ways of aronsing plants from a resting 
state (especially the winter rest), the principal ones known being the 
raising of the temperature, the use of gases and vapors, by freezing, 
and through desiccation. 
( S) By means of careful cultural methods plants may be caused 
to omit their ordinary habit of resting and grow continuously. 
( 6) There are numerous theories of the workings of some of 
the special treatments, such as ether and chloroform, freezing and 
drying, and how they produce growth, but it is probable that none of 
them exert any specific action. 
Introduction 
The work clone by the Missouri Experiment Station 1 on the 
hardiness of the peach, covering the past several years, shows in 
emphatic manner that, fundamentally, the matter of hardiness (with 
this fruit at least) is intimately associated with the rest period. In 
order, therefore, to arrive at a better understanding of this aspect of 
1 Whitten, J. c., Winter protection of the peach. Bul. No. ~8, Mo .. E;x:p. 
Sta. 1897; and Chandler, W. H., The hardiness of the peach: Winter killing 
of the buds as influenced by previous treatment. Bul. No. 74, Mo. Exp. Sta. 
1907. 
(5) 
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the subject _of hardiness, it was deemed necessary to make a careful 
study of the nature and principles of the rest period of plants in 
general. 
By ''rest period" or "dormant period" is meant the time of rest, 
or period when plants do not grow. This, as a rule, corresponds to 
the winter season of the year with most of our common woody plants 
that grow outside in this climate. It is a matter of common expe-
rience that many of the plants that rest or remain inactive during the 
winter, will begin to grow in a short time if taken into a warm room, 
even in midwinter. Some will even begin to grow outside during the 
winter after the weather has been mild for a few days. On the other 
hand, there are many plants that will make no growth whatever until 
near spring, even though they are taken into a warm, moist room and 
kept there. These experiences led to the popular belief that there 
are many plants which have such profound resting periods that they 
cannot be made to grow until at or near the normal time for awaken-
ing in spring. 
In order to learn something of the fundamental nature of the 
rest period and to test the extent to which plants may be caused to 
start into growth out of their season, i. e. while dormant, nearly three 
hundred species of woody plants were examined by bringing them 
into the greenhouse after they had gone into their resting state, and 
noting which ones began to grow under the influence of the warmth. 
As anticipated, it was found that the dormant state varied very greatly 
with the different species, not only in point of the duration of the 
rest, but also in the degree of its intensity. The extremes in woody 
plants are probably represented by two typical cases, viz., Spiraea 
sorbifolia L. and Fagus syl'l.1atica L. The former is a plant which 
appears to have no resting period, seeming to stop growth only when 
the weather is actually too cold for cell division, while the latter goes 
dormant in the fall at the approach of cold weather and remains so 
until the time of settled weather in spring, even though it be brought 
into a warm, moist room. In short, the Spiraea will make an almost 
continuous growth during the winter when kept inside or, will spring 
into growth within a day if brought in during the winter, while the 
Fagus will not grow at all during its period of rest through the in-
fluence of warmth alone. 
Out of the long list experimented with, quite a number were 
found to be very difficult to awaken from their resting state, even 
under severe treatment, while others would eventually make some 
growth merely under the influence of warmth, but would grow much 
more readily when given special treatment. Experiments were then 
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inaugurated to test the efficacy of certain treatments for forcing 
growth. 
As a result of extensive studies and experimentation, it is con-
cluded that nearly all of our ordinary woody plants, such as fruit 
trees, ornamental shrubs, etc., have definite resting periods, that is, 
that each species, and possibly each variety, has a certain number of 
days during which it will not grow under natural conditions. These 
facts have led to the conclusion that a knowledge of the so-called 
winter rest period of plants, its nature and extent in different kinds 
and types of plants, is fundamental to the study of many of the prac-
tical q_uestions of horticulture. 
One practical application of the above principle is that, if, say, 
in the case of the peach, which is known to have a comparatively short 
rest period (about six weeks), the trees can be caused to continue 
growing later in the autumn, that is, go dormant late, they will re-
main dormant a correspondingly longer time in late winter, and hence 
not be so liable to injury by freezing after having made a slight 
growth. Peaches are nearly always killed by reason of their habit 
of premature growth during warm days in late winter. Every fruit 
grower knows that there is no danger of growth taking place in early 
winter, no matter how warm and mild the weather may be, because 
the trees are then in the midst .of their rest period. \Vhen fully 
dormant, peach buds can safely withstand the low temperature of 20 
degrees F., but after having made a slight growth, zero weather will 
nearly always be sufficient to kill them all. 
The subject of hardiness, then, in the peach, as well as in other 
plants, may be found to be intimately associated with the rest period. 
If it were known definitely that plants have a tendency to grow at 
unseasonable times by reason of the fact that they have very slight 
..resting periods, or that the resting stage is at an encl, we might then 
set about devising means for regulating the period of dormancy, or, 
knowing that their habits of growth in this respect cannot be easily 
changed, of finding means for protecting them . 
• :\.nother practical advantage resulting from a knowledge of the 
rest period of plants, together with a practical means for rousing them 
into growth out of season, is in the commercial forcing of flowering 
plants and garden vegetables, as practiced by the florist and gardener. 
Large sums of money are now invested in plants like lilac, deutzia, 
etc., they being grown especially for forcing purposes in winter. The 
use of anesthetics (ether and chloroform), as well as freezing and 
desiccation, in causing these plants to grow quickly and bloom pro-
fusely, will undoubtedly soon play a very important part, if indeed 
they do not supplant other methods of forcing. Vegetables, like rhu-
8 M1ssoURI AGR. EXP. STA., RESEARCH BULLETIN No. 1. 
barb and asparagus, have been forced by the use of anesthetics in 
a commercial way, to only a comparatively slight extent, although 
with the improvement in methods of handling, anesthetics and also 
desiccation and freezing may be used to a much larger extent in this 
sort of forcing work. 
GENERAL REVIEW OF EXPERIMENTS AND RESULTS. 
Owing to the very slight amount of experimental data available 
concerning the dormancy of plants, it was found necessary, at the 
outset, to test as many species-both trees and shrubs-as possible, 
to find if they could be made to grow during winter. All the plants 
used in the main experiments were deciduous species, native to the 
temperate zone. All of them passed into their usual state of dor-
mancy at the approach of cold weather. This was about the middle 
of October. 
Taking the plants, then, as they occurred under their environment, 
the first question to be answered was, which ones could be aroused 
into growth during the early stage of their dormancy, by any means 
whatsoever. Many, it was known, would grow with comparative ease, 
merely under the influence of warmth, while there were others that 
would make no growth whatever under such circumstances. Also some 
data were available showing that certain treatments-particularly with 
ether and chloroform, were effective in hastening growth in the cases 
of the few plants that have been tried, but to what extent these or 
any other treatments would hasten growth or, produce growth at 
all, with the great majority of plants, was practically unknown. 
The investigation was begun in the fall of 1905 at the Botanical 
Institute of the University, at Halle, Germany. The Botanic Garden 
there contained a good collection of trees and shrubs growing under 
natural conditions for the work. Not only was the collection of the 
German and other European species large, but it included many forms 
from t.he United States and other countries, that were especially use-
ful for the experiment. These plants being of wide distribution, 
offered special opportunity for comparing results obtained with the 
results of similar tests carried on at the Missouri Experiment Station 
the following year-1906-7. 
From the outset positive results were quickly forthcoming and, 
for the most part, the main question of the investigation was an-
swered. The first list of 283 species was not treated, the plants being 
merely brought into the warm, moist greenhouse, where they were 
allowed to stay until they either grew or died. The list mentioned 
comprised two collections, one made in November and the other in 
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January. Of the first collection over half grew and from the last 86 
per cent grew. 
After this preliminary investigation special lists were made up 
to be treated for forcing growth. As a rule, those species that had 
been found to grow easily without treatment were omitted. The 
principal treatments employed were ether, freezing, drying, and con-
fining in a moist dark-chamber. These treatments were used both 
singly and in combination. There were three main experiments and 
several more or less isolated miscellaneous tests. 
In all, during the three main experiments, between November 17 
and December 24, 1905 (Tables III, VI and IX), 133 different spe-
cies were treated and all but 14 grew. By various means employed 
in. some of the miscellaneous tests, 7 out of the I4 were caused to 
grow, so that growth was secured in January or earlier, from 126 
species. Of the remaining 7, Liriodendron tulipifera and Fagus S}•l-
vatica grew in February, and Carya aquatica, C. porcina, Juglans regia, 
Quercus alba and Q. coccinea, in March. 
It should be noted also that of the 283 species that were merely 
brought into the greenhouse (not treated) , 2rr grew in January or 
earlier, 36 by February or before, and the remaining 36 by March 
or earlier. 
The real importance of this information lies not so much in the 
matter of whether the plants grew with or without treatment, as in 
the fact that they would grow at all by mid-winter or before. This 
shows conclusii·ely, that the great majority of species, indigenous to 
temperate climates, do not have a firmly fixed winter resting period 
from which they cannot be awakened. 
It is of interest that more than half of the entire list of kinds 
grew easily inside of two weeks, without treatment. The remaining 
140 or 150 forms, however, awakened with more or less difficulty. 
Seventy-t"VO of the kinds showed much resistance to growth even in 
late wint~r (February) and 36 of the number were very resistant 
and would not grow (untreated) until the approach of spring 
(March). 
The species found most difficult to force were Car}1a aquatica, 
C. porcina, Fagus S}•lvatica, Frax·inus ame1-icana, F. excelsior, F . 
Ornus, Juglans regia, Liriodendron tulipifera, Q1teretts alba, Q. coc-
cinea and Q. oli11aefonnis. Seven of this list \Vith strong resting pe-
riods are American species and four of European and Asiatic origin. 
Experience in this investigation has shown that there are appa-
rently times when a given species will grow more readily than at other 
times under treatment, which leads to the belief that if the treatments 
are repeated at frequent intervals it is highly probable that all of the 
ro MrssouRr AcR. ExP. STA., RESEARCH BuLLETIN No. r. 
species may be forced into growth in early or mid-winter. From 
the experiments of Klebs 2 we are justified in the opinion that with 
previous cultural treatment the most resistant forms can be made 
to grow at any time and perhaps eventually be made to have very 
short, or light, resting periods, if not to omit them entirely. 
DISCUSSION OF THE REST PERIOD. 
Since our common plants in nature have a regularly recurring 
dormant stage, the question arises as to what is the nature of this 
rest period. Pfeffer 3 has cited Askenasy's experiments with a large 
number of plants _including Quercus pedunculata, Tilia europea, and 
Castanea vesca, stating that they and other species would not open 
their buds before March or April and that some of them required 
even a longer period of rest. Klebs,4 however, dissented from this 
opinion, but the citations given above show the prevalence of the 
belief that in a great many plants the rest period of winter is long 
and deep and that it cannot be broken. The experiments of the 
writer, too, show that such a view is incorrect. The species men-
tioned by Pfeffer and Askenasy were said not to grow before March 
or April, but the results of the experiments herein reported show that 
they will grow from treatments in early December and without treat-
ment in January. 
But why do they become dormant? Is it necessary that they 
cease all growth for a time, or do they do so because they are over-
taken by winter? In other words, do the plants voluntarily become 
dormant or are they forced into that state on account of unfavorable 
conditions? 
The first case would be the result of an inward, strongly fixed, 
hereditary law, while the other would only occur-if the inherent 
tendencies of the plants could be followed-when outside conditions 
brought it about. That the ordinary winter rest is firmly fixed is 
experimentally disproven but it will be appropriate here to discuss 
the subject further. Pfeffer believed that there were two forms of 
rest periods of plants, the one due to inward causes, which he called 
"autonomic" and the other the result of outward conditions, which 
(in r9or) he termed "aitionomic." Concerning this view he later 
discussed 5 the rise and fall of growth in certain plants and his con-
• Klebs, Georg, Willkiirliche Entwickelungsanderungen bei Pflanzen. pp. 
127-137. 
• Pfeffer, W., Pflanzenphysiologie. Bd. II. 1904. p. 260. 
• Klebs, Georg, Willkiirliche Entwickelungsanderungen bei Pflanzen, p. 
129. 
• Pfeffer, W., Pflanzenphysiologie. Bd. II. 1904. p. 20. 
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clusions were that, inasmuch as the oscillations occurred during the 
most uniform outward conditions, they were due to autonomic 
causes. As the result of years of direct experimenting with Semper-
7.:immi and other plants, Klebs 6 did not agree with Pfeffer, and in 
1905, in discussing the question he declared that, while there was a 
difference in the kind and degree of variability in plants, and that 
to a greater or less extent this, as well as all other variations or 
changes in plants were brought about by the inner conditions, these 
inner conditions were wholly dependent upon the environment and 
hence a change in outer conditions, or rather the character of the 
outer conditions, would determine the changes that take place in the 
plant. 
From his own investigations, and now by the writer's the position 
taken by Klebs seems very probable,-that all rest periods of vege-
tation are traceable to one cause, and, that that cause is environment, 
seems clear. 
Returning to the matter of the dormant stage of woody plants, 
it should be stated that the approach of the rest period is usually 
preceded by the formation of terminal buds on all growing shoots and 
(with deciduous plants) the shedding of the leaves. This preparation 
for winter occurs with great regularity every year in any given place, 
but there is much good evidence to show that the plants would not 
become dormant if not compelled to do so by the cold. 
In the first place, the large number of species in the writer's 
experiments in forcing-more than 50 per cent of the number tested-
which grew readily when brought into the warm air, shows that the 
rest was abnormal, and the experiments of Klebs 7 with annual, bi-
ennial and perennial herbaceous plants show in conclusive manner the 
astonishing fact that they not only would not become dormant if 
not forced to do so by the winter, but they did not require rest. 
Although unnecessary, the oft-repeated habit of becoming dor-
mant at a particular time, year after year, exerts a powerful influence 
upon a plant and even causes the habit to become so firmly fixed as 
to be transmissible. An example of this is shown in some northern 
and southern grown forest tree seeds of different species, particularly 
Gleditschia triacanthos, Acer negundo, and Juglans nigra, which were 
sown on the Horticultural Grounds of the Missouri Experiment Sta-
tion in 1896. At first there were notable differences in the time of 
leaf-fall and rate of growth between those from the different regions, 
but after eight or nine years these differences, together with others, 
• Klebs, Georg, Ueber Variationen der Bliiten. p. 297. 
129_;3~Iebs, Georg, .Willkiirliche Entwickelungsanderungen bei Pflanzen. pp. 
12 MissouRI A.GR. ExP. STA., RESEARCH BULLETIN No. r. 
had adjusted themselves to correspond with their new environment. 
This example furnishes experimental proof that environment may be 
much stronger than heredity, i. e. that characters which are so firmly 
fixed as to be transmitted to the seed can be overcome and changed 
in a comparatively short time by external conditions. In this con-
nection DeCandolle,s writing a hundred years ago, stated that plants 
from southern climates strive to repeat their normal periodicity, and 
if the external conditions permit it, develop leaves and flowers at 
unusual times, but in the progress of a few years, however, they may 
accommodate themselves to the new conditions and by lengthening 
their resting period, assume a yearly periodicity corresponding to the 
changed climate. 
Plants are plastic enough to quickly adjust themselves to new 
conditions, especially when their lives are endangered, while other-
wise the change may take place slowly. An illustration of the first 
case was the southern plants that were taken north and at first 
winter killed, while a good example of the latter case is the follow-
ing: Two or three specimens of Quercus peditnculata, growing in 
pots were kept in the greenhouse both summer and winter for two 
years and they still continued to cease growing in autumn and remain 
dormant until spring, thus showing that the habit of resting for a 
long period during winter was strongly fixed. But this strong rest 
period can be broken, even in its early stage, as is shown in the 
experiment described on page 80, where apparently, slight freezing 
was the cause of the growth. 
The history of the pot-grown Quercus pedunculata, mentioned 
above, is here of interest. In the autumn of I904 Professor Klebs 
planted the acorns in pots, which were kept in the warm greenhouse. 
The seed soon germinated and the young plants grew vigorously all 
winter and until the following March, when winter buds were formed 
and all growth ceased until early summer. This experience is iden-
tical with the behavior of the oaks that were forced into growth in win-
ter by freezing and etherizing. (See pp. 23 and 80.) 
That the winter rest may be broken readily in a great many 
species where the habit is strongly fixed has been shown in the ex-
perimental data of this report, so that it will now be instructive to 
notice the experiments of Flammarion 9 and Klebs. In 1891 the 
former planted a number of acorns of Qiurcus robur in pots and kept 
them protected from winter conditions for fifteen years, with the 
8 DeCandolle, A., Memoires presentes par divers savants. t. I. 1806. p. 
349. 
9 Flammarion, C., Bul. Mens. de l'Off. de Ren'Seigm. Agric. 6, No. 11, pp. 
1327-8. 
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result that the young trees have changed their habit of growth until 
they resemble evergreen species, in that the young leaves now appear 
before the fall of the old ones. 
Klebs 10 reported some remarkable results in handling plants to 
prevent the rest period from taking place. Two typical examples of 
this work were with Hyacinthus and Ficaria ranunculoides. The 
former was caused to grow throughout the summer and flower in 
September, after having bloomed normally the previous winter. It 
is the habit of the Ficaria to bloom in spring and then the tubers rest 
throughout the summer and winter until spring again, but by culti-
vating them in the hotbed and greenhouse they were caused to bloom 
in winter; then when the plants died down the tubers were again 
cultivated and by July were once more in bloom. 
Regarding these very important results Klebs 11 writes: "In the 
_cases of both the H;,iacinthus and Ficaria it is evident that through 
the high temperature the inner conditions of the otherwise resting 
organs were changed so that, on account of the continued favorable 
conditions, they did not enter the resting period at all, or only par-
tially, and that by further perfecting methods of culture, it will later 
be possible to bring the majority of plants with inner rest period to 
an uninterrupted growth." 
The foregoing results throw much light upon the subject of the 
rest period. The experiment last mentioned, with the conclusions 
reached by the investigator are most important for, if by cultural 
methods, or other previous preparation, the usual rest period is 
omitted entirely, or at least much attenuated, then the most refrac-
tory species (I-licoria, Quercits, Fag·us, etc.) may be made to grow 
throughout the winter (in a greenhouse), or, certainly to be awak-
ened at will. Further investigation on this po_int will be awaited with 
interest. 
The foregoing statements and examples indicate that the winter 
rest is a habit induced by unfavorable outward circumstances and 
that, if those conditions are removed, some species at least while yet 
under the powerfully acting influence of recent habit, can be induced 
to grow readily. That outward conditions may profoundly modify 
the habits of plants was shown in the case of the northern and south-
ern trees which took on characters intermediate between the two ex-
tremes. 
10 Klebs, Georg, Willkiirliche Entwickelungsanderungen bei Pflanzen. pp. 
129-134. 
11 Klebs, Georg, Willkiirliche Entwickelungsanderungen bei Pflanzen. p. 
137. 
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In his instructive discussion of the relation of the specific struct-
ure of plant organisms to their inner and outer conditions, Klebs,12 
after enumerating the factors which constitute the inner conditions, 
says, "Everything about a cell, an organ or an entire plant is really 
determined by the inner condition or specific structure of the cell." 
Continuing, however, he states further that "the fundamental fact 
upon which the whole biological inquiry rests is the dependence of the 
inner conditions upon the environment. All of the above mentioned 
conditions (water content, osmotic pressure, etc.) are variable; but 
their variability has necessarily a close connection with the environ-
ment." Pursuing the subject further, the same author sums up the 
matter in a single sentence and in so doing really sounds the keynote 
to the whole subject of variation as brought about by environment. 
"It is only necessary," said he, "to influence the cell at the precise. 
time when it is about to assume its definite speC'ific structure or char-
acter·istic s ." 
It is true that the immediate preparation for the winter rest-
formation of terminal buds and leaf-fall-comes from within, but all 
of this is the result of habits formed from oft-repeated occurrences, 
which are the influencing outward conditions, such as the coming of 
winter. 
The rest period is referred to by Drude and Naumann,13 
Johannsen,14 and others, as being due to inner causes, but it would 
evidently be more correct to say that it is caused by outward condi-
tions. The case of the oaks becoming dormant and remaining so in 
the warm greenhouse may seem to refute this, but when it is re-
membered that others yielded to treatment and made a luxuriant growth 
in an early stage of their dormancy, the true nature of the rest period 
appears to be established. 
Besides the winter rest, such as has just been described, there 
is yet another kind of rest which occurs in summer. There are two 
forms of summer rest; that caused by drought or injury, and that 
that is manifested by Crocus, Anemone, Ficaria, etc. An example of 
the first case is furnished by a young elm tree ( Ulmus americana) 
which was planted on the Horticultural Grounds of the Missouri Ex-
periment Station in the fall of I903- The following season the tree 
made a good growth up to the beginning of August, at which time 
a drought set in and continued with such severity that it ceased to 
12 Klebs, Georg, Ueber Variationen der Bliiten. 1905. pp. 293-4. 
ia Drude, O., Naumann, A., u. Ledien, F., Ueber die von Ostern 1901 bis 
1902 im Konig!. Botanischen Garten zu Dresden angestellten, den Gartenbau 
betrefl'.enden Versuche, etc. p. 2. 
,. Johannsen, W., Das Aetherverfahren beim Friihtreiben mit besonderer 
Beriicksichtigung der Fliedertreiberei. 1906. p. 10. 
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grow and by September first had formed strong terminal buds, as 
well as plump, well formed axillary buds, and finally shed its leaves. 
Heavy rains coming on later, the rest was broken and the buds began 
to grow. The terminal buds grew and the shoots elongated several 
inches and in some instances the side buds also grew. Growth con-
tinued throughout October and until far into November, the autumn 
being late, when the leaves fell and the entire tree became dormant 
in a normal manner, another crop of plump buds being formed in 
the axils of all the new leaves. It was interesting to note that the 
twigs sh.owed the usual rings at the points where the second growth 
began, these being identical with the usual annual markings of this 
character. A similar experience is reported by P. Magnus 15 of the 
abnormal growth of an Aesrnlus Hippocastanum in Berlin during 
the autumn of 1884 where, through heat, drought and injury by in-
sects, the tree closed its growth, shed its leaves and matured its buds, 
but grew again later when rainy weather came. He also observed 
the same phenomena in linden trees. 
This is clearly an enforced form of rest, having been forced upon 
the plants by the unfavorable conditions. It is probable, though, 
that if they were repeated regularly every year, the habit would 
eventually become strongly fixed with many species. 
Schimper 16 and Volkens 17 corrected the popular idea that all 
tropical vegetation is evergreen. These authors report that at certain 
times of the year many tropical trees shed their leaves and pass into a 
state of rest. 
Plants apparently have several rest periods. In temperate regions 
it is difficult to observe this character owing to the disturbing factor 
of winter. In such regions the well marked seasons determine the 
time of rest and activity of nearly all forms grown in the open. In 
the tropics, however, especially in regions of abundant and well dis-
tributed rainfall, we might expect to find a true state of affairs as 
regards the manifestation of a well marked periodicity in plants. Con-
cerning this phenomenon Schimper 1s reports that his observations 
in tropical districts, with abundance of rain at all seasons of the year, 
have taught him that there, also, vital processes in plants exhibit a 
rythmic alternation of periods of repose and activity. This opinion, 
he declared, however, was dependent upon a conception of rest pe-
in Magnus, P., Botanische Mitteilungen. Separatabzug aus den Verhand-
lungen des Botanischen Vereins der Provinz Brandenburg. XXVI. 1885. 
10 Schimper, A. F . W., Pflanzengeographie auf physiologischer Grundlage. 
pp. 286 and 370. 
u Volkens, G., Der Laubwechsel tropischer Baume. Gartenflora, 52. 
Jahrg. Heft 22. 1903. pp. 591-598. 
18 Schimper, A. F. W., Plant Geography. Tr. by Fisher, Groom & Balfour. 
1903. pp. 241·5. 
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riods that would differ from the usual one. By this he meant that 
there are no periods of rest for the vital processes as a whole, but 
only resting periods for certain functions. He continues: "A plant 
during its hibernation is by no means inactive. In many trees, starch 
is converted into oil; the chlorophyll-corpuscles of conifers produce 
red coloring matter; the epidermis of the leaves of many herbs pro-
duces cyanophyll; the roots continue to grow in length; the winter 
buds, by means of invisible processes, acquire the power of further 
development, which was lacking in them in the warm season, and so 
on. On the other hand, repose chiefly prevails as regards the incep-
tion, the growth in length and thickness of the shoots, although there 
are exceptions. Assimilation is weakened, yet suspended only in 
hard, frosty weather." 
The same author states that: "There is therefore in the temperate 
zones no season of the year that does not tend to set in motion cer-
tain functions of plant-life, and to set others at rest. During autumn 
and winter repose predominates, and during spring and summer ac-
tivity predominates, so that we may speak of relative seasons of rest 
and of vegetation, although at no season is either condition actually 
realized. Tropical plants are just as subject to the periodic alterna-
tion of rest and of activity as are those of the cooler and cold zones. 
Wherever a sharp climatic periodicity prevails the functions of the 
plant-organism in the tropics also appears to be decidedly influenced 
by it. Thus dry seasons act like cold ones in many respects. The 
less marked the periodicity of the climate is, the less dependent upon 
its influence is the periodicity in the plant. Internal causes are 
mainly or solely responsible for the alternation of rest and of activity 
in a nearly uniform climate. Such a rythmic change is, however, 
never abandoned, for it arises from the nature of the living organ-
ism and not from external conditions ; its connection with external 
conditions is a secondary feature-an. adaptation." 
As to the detailed behavior of the vegetation where heat, cold 
or dryness do not interfere, he writes these significant words: "In 
all tropical districts with very weak climatic periodicity, there are 
woody plants that shed their leaves at longer or shorter intervals (one 
to six times a year), without any connection with the season of the 
year_, so that trees of one and the same species, under the same ex-
ternal conditions, acquire fresh foliage and shed their leaves at times 
that do not agree." 
Volkens found that while several species shed their leaves, the 
period of rest was very short, in some instances new leaves beginning 
to form as soon as the old ones were off. He observed also that some 
trees have two periods of leaf-fall during the year. He further states 
that the time of leaf-fall varies with the different species. 
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\Vhile general observations on the behavior of tropical vegetation have disclosed some interesting results, it is evident that it is very 
necessary that exact experiments should be performed before we can 
draw any definite conclusions as to the causes of leaf-fall at differ-
ent times of the year. It must be that there are good reasons for 
the shedding of the leaves at irregular intervals, which, at present, 
are unknown. Inasmuch as there is no regularity about the occur-
rence of the defoliation, it stands to reason that there must be influ-
encing factors that have not yet been noticed. Under conditions of great uniformity as regards warmth and moisture, it would not be at 
all surprising-indeed might be expected-that very slight causes 
might influence the plants sufficiently to bring about considerable fluctuations in leaf-fall. However, in the absence of more exact phy-
siological data on tropical vegetation, no final explanation can be given for the phenomena mentioned. 
Regarding the other form of summer rest, that of the Anemone, Crocits, Ficaria, etc., it may be said in general that such plants bloom in spring, then die clown, the fleshy underground parts remaining dor-
mant for from seven to ten months, or until spring comes again. Since this phenomenon occurs annually, under the conditions that prevail each year, it might appear at first sight that it was "autonomic" in character, but the experiments of Klebs before referred to with 
Ficaria., Glcchonza, Ajuga,, etc., indicate that such plants may not only be forced into growth by careful handling during their resting stage, but they may be kept growing continuously all the 'year. This proof 
then, results in the conclusion that for this class of plants the rest is in some way clue to outward conditions (their requirements being different from those of woody plants), and tlms similar to the winter 
rest and to the other forms of enforced summer rest. 
\Ve can now look at plants as organisms disposed to have an 
almost unbroken growth and only hindered from doing so by external 
conditions. The so-called "l\falta" potatoes are said to have no resting period, that is, wiU-grow at any time during the year when conditions 
are favorable. Schmid 19 planted, on October 21, as early and as late 
varieties of potatoes as he could procure. Both kinds grew and formed new tubers, and, on November 8, the new crops were har-
vested and immediately planted. These in turn. grew and the new 
ones were again planted April 6 and these also grew. He had the 
same results with onions in autumn and winter, except he reports the latter grew even more readily than the potatoes. 
1 • Schmid, B., Ueber die :i;tuheperiode der Kartoffelknollen. Bericht. d. Deutch. Bot. Gesellsch. Bd. XIX. Heft 2. 
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Klebs 20 also reports the same results with the sort of potato known as "Maercker." In both these instances no further treatments 
were given beyond supplying warmth and a good circulation of air. On March 13, I9Q6, the writer of this report planted in pots in the greenhouse ordinary potatoes secured from the German market in the 
city of Halle. They grew and on May IO young tubers from 1 to 2 cm. in diameter were harvested, cut into pieces and planted. These began 
to grow on May 27, thus showing that they apparently had no resting period. 
In this connection it may be of interest to remark that in the Southern States it is a practice among some of the gardeners to se-
cure their seed potatoes from the North. These grow and mature quickly and are used for seed for a second planting, which is done immediately after harvesting. In this way two crops are annually produced, but it is necessary to procure new Northern seed each year. 
The degree of intensity of the rest we have seen varies greatly 
among the different species, but this is not surprising when we notice the great differences in the other characters. Without an experi-
mental test one cannot know the extent of the dormancy of any particular plant in winter. It may be aroused into growth easily 
or the rest may be so profound that it can be awakened with great difficulty or not at all, immediately. However, under the most ex-
treme cases of rest one should be cautious in saying that a plant is 
completely dormant. Even when in a state of winter rest a plant is 
not necessarily inactive in all respects, for, according to Miiller-Thurgau,21 Simon,22 and others, respiration continues to go on. In 
this regard it is interesting to note that Simon, after investigating the 
subject of the retention of some of the growth activities during the 
winter rest, gives this conclusion: " that so far as some 
of the functions of growth and metabolism and also the respiration 
are concerned, woody plants have no rest period, for, even in winter, 
under favorable conditions, these activities reach a relatively high intensity." 
In discussing the rest period Johannsen 2s states that it is in the 
nature of a "hindrance" (Hemmung) which prevents growth, but 
when growth is secured by treatment, it is because the "hindrance" 
•° Klebs, Georg, Willkiirliche Entwickelungsanderungen bei Pfianzen. p. 137. 
• 1 Miiller-Thurgau, H., Landwirtschaftlichen Jahresbericht. Bd. 14 p. 861. 22 Simon, S., Untersuchungen ueber das Verhalten einiger Wachstums-funktionen, sowie der Atmungstatigkeit der Laubholzer wahrend der Ruhe-periode. Jahresbericht fiir wissenschaftliche Botanik. Bd. 43. Heft 1. 
•• Johannsen, W., Das Aetherverfahren beim Friihtreiben mit besonderer Beriicksichtigung der Fliedertreiberei. 1906. p. 47. 
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is reduced or weakened, or, that the power of growth (Wachstums-
tatigkeit) is increased. Little is known of the exact nature of the 
winter rest period but since it appears to be a habit induced by oft-
repeated influences, the cause must be sought in the life centers where 
impressions of any other kind are recorded. 
EFFECTS OF ETHER, FREEZING, DRYING, ETC. 
The whole question of how vapors and gases, freezing and desiccation, cause growth to begin in dormant plants, or serve as stim-
ulants in plants that are already in growing condition, is as little 
understood as the rest period itself. According to Drude,24 Leclerc, 
more than fifty years ago, was the first to investigate the effects of 
ether on plants. Since then. however, during the last twenty or 
twenty-five years, many investigators have tested the e:ffects of ether, 
as well as other vapors and gases, on plants in connection with the 
experimental study of respiration, transpiration and movement, but it 
is only recently-the last five or six years-that they have been used 
for forcing dormant plants into growth. As early as 1873 and 1874 Heckel 2 5 studied the behavior of Bcrbcris stamens, while they were 
under the influence of chloroform. Again in 1874 2r. he used chloro-form, chlorohydrate and nitrous oxide on the stamens of both 
Berberis and Ruta, and also during the same year 27 both anesthetics 
and narcotics were used on many species of plants in the study of 
sensitiveness and movement. In 1879 Giglioli 28 used ether, etc., in 
"'Drude, O., Naumann, A., und Ledien, F ... Ueber die von Ostern 1902 bis 1903 im Botanischen Garten zn Dresden angestellten, den Gartenbau betreffen-den Versuche etc. Jahresber. VII. der "Flora" zu Dresden. 
••Heckel,' E·., Des l'irritabilite des etamines, distinction dans ces organes de denx ordres de mouvements. Bull. de la Soc. Botanique de France. t. 20. pp. 280-281. 
2
• Heckel, E., Di:tl'erentiation des mouvements provoques et spontanlis. Etude sur l'action de quelques agents reputes anesthesiques sur l'irritabilite fonctionelles des etamines de Mahonia. Comptes rendus LXXVIII, No. 12, pp. 856-859, et Bull. d. I. Soc. Botanique cle France. t. 21, pp. 101-103. 27 Hecl{el, E., De l'irritabilite fonctionnelle dans les etamines de Berberis. Comptes rendus. t. LXXVIII, No. 14, pp. 985-988, et Bull. de la Soc. Bota.nique de France, t. 21, pp. 95-98. 
---, Mouvement provoqne dans les eta.mines de Jl1a11onia, et de Ber11er-is; conditions anatomiques de ce mouvement. Comptes rendus, t. LXXVIII, No. 16, p. 1162-1164, et Bull. d. I. Soc. Botaniqne de France, t. 21, pp. 208-210. 
---, Du mouvement provoque da.ns Jes etamines des SJJmntheree.~. Comptes rendus, t. LXXIX, No. 16, pp. 922-925, et Bull. d. I. Soc. Botaniqne de France, t. 21, pp. 308·311. 
---, Du mouvement dans !es etamines du flva.rrmann:i<i afr·icaoo L. fils, des Oiste.~ et des Ilez.iainth1tm.. Comptes rendus, t. LXXIX, No. 1, pp. 49-52. 
2
• Giglioli, J., Resistenza dei semi, e specialmente dei semi di agent! chimici gassosi e liquidi. Gazetta Chimica Italiana, . IX. 
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both gaseous and liquid form on dry and wet seeds to test the effects 
on their germinating powers, and found that all seeds have not the 
same powers of resistance to the treatment, but that the wet ones 
were killed much easier than the dry ones. It was not stated whether 
growth was hastened or not. Ten years later Townsend 29 tested the 
effects of ether on the germination of seeds and spores. He found 
that slight ether fumes caused the following to germinate quicker 
than under normal conditions: Seeds of Zea Mais, Avena sativa, 
Phaseolus 'zmlgaris, and Cucurbita pepo; spores of Mucor and Pen-
icillium. The subject of forcing seeds into growth by the use of 
gases and vapors and like treatments, however, yet remains tminves-
tigated except for incomplete, isolated cases. In 1905 Latham 30 
found that ether and chloroform hastened the development of spores 
of Sterigmatocystis nigra and P enicillimn glaucum. 
The earlier investigators were much puzzled over the effects of 
ether on growing plants. In 1879 Arloing ai caused a Mimosa plant 
to absorb ether and chloroform mixed with water, through a tube. 
The resulting "intoxication" lasted nearly two hours, during which 
time all sensitiveness was lost, but returned again with the passing 
of the effect of the drugs. Macchiati 32 used the same drugs for the 
same purpose in r88o and gave it as his opinion that the vaporizing 
of the materials caused a lowering of the temperature about the plant 
to such an extent as to prevent movement, but this was clisproven 
by Cugini 33 the next year. Two years later, 1883, Macchiati 34 de-
cided that the anesthetics had the same effect on plants as on 
animals .• that is, that they are absorbed. In 1882 Detmer s5 used 
chloroform in studying respiration in young pea plants. The treated 
plants made no advance and finally died off, it being explained that 
chloroform fully restrained the growth of the cells but that respira-
tion continued vigorously. Tassi 3 6 in 1884 dipped freshly cut flowers 
20 Townsend, C. 0., The effect of ether upon the germination of seeds and 
spores. Botanical Gazette, XXVII. pp. 456-458. 
• 0 Latham, Marion Elizabeth, Stimulation of Sterigmatocystis by chloro-form. Bull. Torrey Bot. Club, 32. pp. 337-351. 
• 1 Arloing, M., Sur un nouveau mode d'administration de l'ether, du 
chloroforme et du chloral a la sensitive; application a la determination de la vitesse des liquides dans les organes de cette plante. Comptes rendus, t. 89. p. 442. 
02 Macchiati, L., Del Movimento periodico spontaneo degli stomi nelli Ruta bracteosa DC. e nello Smyrniwn rotunaifolium. DC. Nuovo Giorn. Bot. Ital. XII. 3. pp. 243-247. 
ss Cugini, G., Intorno all'azione dell'etere e del cloriformio sugli organi irritabili delle pianti. Nuovo Giorn. Bot. Ital. XIII. 4. pp. 288-291. 
.. Macchiati, L., Ancora sugli anestetici delle piante. Nuovo Giorn. Bot. Ital. XV. 1. pp. 214-221. 
so Detmer, W., Ueber die Einwirkung verschiedener Gase insbesondere des Stickst?ffoxydulgases auf Pftanzenzellen. Landw. Jahrb. XI, pp. 227, 228. 
•• Tass1, F., Degli e:tretti anestetici nei fiorie. Nota. Siena. 
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of Croccus, O.ralis, etc., in solutions of anesthetics and narcotics and 
noted the results on the opening and closing of the fl.oral parts. The 
experiments were repeated the following year.37· 
Lauren 38 in l89I investigated the effects of ether vapor on very 
young seedlings. Transpiration, as affected by anesthetics, was 
studied in 1892 by Schneider,39 and in 1896 by Dixon ;4 0 also in 1896 
Johannsen 41 reported results of work on transpiration and study of 
the rest period. Sandsten 42 experimented with a number of gases 
and vapors in regard to their influences on plant growth in 1898. He 
found that ether dissolved in water accelerated the germination of 
seeds, and that the fumes of ammonia, chloroform and ether, caused 
an increased growth in twigs and young plants. 
The above review is not intended to be complete, but is only 
given to show some of the steps in the development of studies on 
the effects of ether on plant life. In the bibliography list at the end 
of this bulletin will be found a practically complete list of references 
to the literature bearing upon the subject of this paper. 
Although much work had been done with anesthetics and nar-
cotics on growing vegetables, it was with the appearance of Johann-
sen's "Aetherverfahren beim fri.ihtreiben mit besonderer Be-
ri.icksichtigung der Fliedertreiberi," in 1900, that there was aroused 
a wide-spread interest in the use of ether and chloroform for forcing 
plants into growth, and since that time there have been a great many 
references in botanical and gardening periodicals to their practical 
use. 
Regarding the workings of the ether and chloroform Johann-
sen 43 speculates at length. He does not say that the ether exerts 
a specific effect on the protoplasm, but from his discussion it is in-
ferred that he believes this to be the case. He declares that the 
workings of ether and chloroform could be in only two ways, that 
they act on the "power of growth" (Wachstumstatigkeit), or on the 
"hindrance" ( Hemmung), or possibly on both. This author ex-
pressed his disbelief, however, in the theory that the effects of ether, 
37 Tassi, F., Degli ef!etti anestetici del cloridrato di cocaina sui flori di 
alcune piante. Bollettino della Soc. tr. Cult. d. sci. med. d. Siena. 
•• Lauri!in, W., Om inverkan af eterll.ngor pl!. groddplantors andning. 
•• Schneider, A., Researches on the influence of anesthetics on transpira-
tion. Minn. Acad. Science 17. p. 232. 
• 0 Dixon, Henry H., On the effects of stimulation and anesthetic gases on 
transpiration. Preliminary notes. Proc. Royal Irish Acad. III. ser. vol. 4, 
pp, 618-626. 
u Johannsen, W., Aether- und Chloroform-Narcose und deren Nachwirk-
ung. Bot. Centralblatt. Bd. 68. pp. 337-338. 
'" Sandsten, E. P., The influences of gases and vapors upon the growth 
of plants. Minn. Bot. Stud. 2. ser. I. pp. 53-68. 
••Johannsen, .w., Das Aetherverfahren beim Friihtreiben mit besonderer 
Beriicksichtigung der Fliedertreiberei. 1906. pp. 24-60. 
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freezing and drying were the same, even though their results are sim-
ilar. Regarding drying in particular he says, "as a result of my ex-
perience it is clear that the effects of desiccation and treating with 
ether and chloroform are not similar. Only one example will be cited: 
The seed of the two-row cir bearded barley ( H ordeitm zeocrithon) 
have a pronounced rest period. Drying has no effect at all, while 
a very slight amount of ether causes them to start into growth in 
the shortest possible time."H He also disagrees with Dubois 40 who 
reported that ether exerts a strong dehydrating effect and is there-
fore similar to freezing and drying. 
In the writer's experiments it was often noticed that there was 
considerable moisture in the glass jars after etherizing a big bundle 
of twigs for forty-eight hours or longer. Whether this moisture 
resulted from the ordinary transpiration, which was thought to 
be the case, or had been extracted by the ether, is not clear. The 
quantity of water in the jar was especially noticeable following the 
etherization of twigs that had been for several days in the dark-
chamber. These facts are significant when taken in connection with 
the experiments of Jumelle,46 who found in 1890 that ether caused 
an increase of transpiration in the light and a decrease in darkness. 
There was no ether in the dark-chamber in the writer's experiments, 
but the air there was saturated with moisture, and hence transpiration 
was reduced to a minimum, so that conditions were favorable, when 
they were removed and placed in the jar, for the ether to cause the 
plants to transpire to their utmost, in accordance with Jumelle's 
findings. 
It has also been found that ether increases the respiration, but 
this in itself does not constitute growth. M iiller-Thurgau 47 has 
shown that growth is preceded by sugar being made available as 
fuel for the greatly increased respiration and that this sugar comes 
from a reserve supply as such, or is formed from starch or other 
carbohydrates present, through the agency of diastase of ferment. He 
further found that sugar is formed very rapidly in potatoes at o de-
grees C. At this temperature, it is explained, the protoplasmic ac-
tivities are much depressed and hence the fermentation processes pro-
duce more sugar than is used, and it accumulates. But at higher 
temperatures respiration and the formation of starch rapidly increase 
••Johannsen, W ., Das Aetherverfahren beim Fruhtreiben mit besonderer Berucksichtigung der Fliedertreiberei. 1906, p. 57. 
••Dubois, R., Mecanisme de l'action des anesthesique·s. Rev. gen. d. Sci. pures et appliques, 2. an. No. 17. pp. 261-567. 
•• Jumelle, H., Influence des anesthesiques sur la transpiration des veg& taux. Rev. gen. de Bot. 2. pp. 417-432. 
« Muller-Thurgau, H., Ueber Zuckeranhii.ufung in P:flanzenteilen infol~ niederer Temperatur. Landw. Jahresber. 11. pp. 751-828. 
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and at IO degrees the protoplasm needs nearly all of the sugar that 
has been formed and at 20 degrees all the newly formed sugar-as 
well as any reserve supply that might have been there-is consumed, 
and more would be if it were available. After holding potatoes at 
o degrees for a long time and then removing them to a warm room, 
it was found that the respiration during the first week was much 
greater than normal, which he believed to be the indirect result of 
the large amount of sugar that was placed at the disposal of the pro-
toplasm, and not through any direct stimulus the protoplasm had 
received from the freezing. 
The foundation principle to be worf?ed from is whether a given 
agency, as ether, drying, etc., will cause the formation of sugar in a 
plant, and as to whether this has been done can only be decided by 
quantitative chemical determinations. But will ether cause any such 
results? It is of interest here that Latham 48 found that in chloro-
formed fungi the increased growth was accompanied by less acid 
formation and less sugar consumption, thus indicating increased econ-
omy in metabolism. Gerrassimow ·i.9 studied the effects of ether on 
S pirogyra and concluded that the increased growth was caused by the 
anesthetic having stimulated the cell nucleus. 
Just here it will be appropriate to notice the results of the ex-
periments with the young oaks growing in pots, previously men-
tioned (see pages I2 and 80). In this case there were two agencies 
that acted on the same plant, both producing an increased growth. 
These agencies were freezing and ether, but it was undoubtedly the 
former that caused growth to begin, although the extent of the freez-
ing was very slight. Since freezing and ether affect plants similarly, 
it seems reasonable to conclude that the latter does not exert any 
specific chemical action on the protoplasm, which may somewhat 
narrow the question, but by no means answers it. 
It is popularly supposed that drying is very similar to freezing, 
as both remove water from the plant body and the latter at least, 
quickly condenses the cell sap. They may, however, not be iden-
tical in their effects. Freezing, according to Molisch,50 Mez,51 and 
Pfeffer,02 forces the moisture out of the cells in the form of chem-
ically pure water, leaving all of the salts behind. But these processes 
•• Latham, Marion Elizabeth, Stimulation of Sterigmatocystis by chloro-
form. Bull. Torrey. Bot. Club, 32. pp. 337-351. 
•• Gerrassimow, J., Aether·Kulturen von Spirogvra.. Flora. Bd. XCIV. 
pp. 79-88. 
• 0 Molisch, Hans, Untersuchung ueber das Erfrieren der Pfianzen. PP. 
16-26. 
n Mez, Carl Neue Untersuchungen ueber das Erfrieren eisbestandiger 
Pflanzen. Flora' oder Allg. bot. Zeitung. Bd. 94'. Heft 1. p. 94. 
••Pfeffer, W., Pfl.anzenphysiologie. Bd. II. 1904. p. 308. 
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need not necessarily injure the cells, merely condensing the cell sap, 
while the process of drying leaves different effects. Schroder 53 found 
that severely dried cells were broken and that the protoplasmic bodies 
were thickened ( "triibe"), opaque, and appeared denser and darker 
than in turgescent cells. He also noted the presence of air in the 
cells. 
Aymard 54 gave it as his opinion that anesthetics produce the 
same effects on vegetation as freezing or drought; that they act on 
vegetable tissue as dehydrating agents. As proof of this, he found 
that roots of the lily-of-the-valley placed under a bell-jar with phos-
phoric anhydrid and other drying liquids, forced even more quickly 
than when submitted to ether vapor. It was also found that ether-
ized plants lose considerable in weight. 
A dark-chamber, which is also very moist, may exert an effect 
in causing growth, in two ways. The beneficial effects of a uniform 
temperature of 20 degrees or 22 degrees, combined with a high hu-
midity, are too well known to need comment. At the high temper-
ature of 22 degrees C. respiration would be very vigorous and sugar 
rapidly consumed, but under the favoring influence of the darkness 55 
and warmth, the ferments would be very active and sugar could be 
formed in greater quantities than normally. This may account for 
the large percentage of the twigs that grew in the dark-chamber, 
but there is no explanation for the slowness with which this growth 
took place, a feature which is so prominent in the experimental data. 
In conclusion it may be added that whether etherizing, drying 
and freezing are alike or related in the nature of their workings or 
not, the experimental results herein recorded show that all will break 
the winter resting period of plants. Etherizing has been referred to 
as "stimulating" or "poisoning" the plants, the freezing and drying 
as concentrating the cell sap and therefore also as "stimulants," but 
all of these terms bring us no nearer to an answer to the question. 
It is very probable, however, that none of the agents used for forcing 
growth exert any specific action, but are rather the means, possibly 
in distinctly different ways, of setting into activity, indirectly, certain 
complicated vital machinery which results in growth. 
51 SchrOder, G., Ueber die Austrocknungsfii.higkeit der Pflanzen. Tiibinger 
untersuchungen. Bd. II. 
•• Aymard fl.ls, J., Les anesthesiques et le forcage des plantes. 
••Green, J. R., Influence of light oii. diastase. .An. of Bot. Vol. VIII. pp. 
561-567. 
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LITERATURE. 
The literature mostly used during the course of the investiga-
tion was as follows: Johannsen's well-known "Aetherverfahren 
beim Friihtreiben, etc.," editions of I90I and I906, which served as 
a basis for some of the mechanical operations, for example, the quan-
tity of ether to use and the length of time for it to act, as well as 
for a number of other useful suggestions. In the discussion, Klebs' 
valuable books "Willkiirliche Entwickelungsanderungen bei Pflanzen," 
Chap. VI, and "U eber Variationen der Bliiten," Abschnitt IV, as well 
as Pfeffer's "Pflanzenphysiologie," Zweiter Band, 1904, were used. 
Occasional references throughout this report indicate other sources 
consulted, but there are a few authors mentioned in the list of lit-
erature at the end of this paper that are not specifically cited in the 
text, although they were drawn upon in the general study. 
OUTLINE OF EXPERIMENTS. 
The preliminary steps in the experimental study of the rest 
period in plants, was to find what species would grow by merely 
being brought into a warm, moist room, and those not so growing 
to be treated by different methods until growth was secured. The 
following outline was followed as nearly as possible: 
I. Effects of Warmth Alone. 
All of the species were placed in the greenhouse in late fall to 
see which would grow without treatment. For purposes of com-
parison the same list was again taken into the warm room in mid-
winter. Those that made no growth were again collected in late win-
ter; and a few that still refused to grow were brought in just before 
the beginning of spring. See Tables I and II-283 species. 
2. Treatment with Ether Only. 
A number of the species that would not grow in the greenhouse 
and some that did, were treated with ether only. See Table III-
58 species. 
3. Freezing, Etherizing and Use of Dark-Chamber. 
A list of kinds that grew with difficulty or not at all, without 
treatment, were treated by a few methods to force growth; viz., freez-
ing; freezing and then etherizing; and, enclosing for a time in a 
moist, dark-chamber. See Table VI-35 species. 
4.-Etherizing, Drying, Freezing, and Dark-Chamber, Singly and in 
Combination. 
A longer list of sorts that, for the most part, were known to 
be difficult to force into growth, were treated as follows : with ether, 
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by drying, by freezing, enclosing in moist dark-chamber, and with 
combinations of freezing, etherizing and the use of the dark-
chamber. See Table IX-70 species. 
5. Miscellaneous and Special Tests. 
These tests for the most part employed ether and drying, but 
also in addition the use of chloroform both as a liquid and as a gas; 
ether as a liquid, desiccation with alcohol, with salt solution, and 
with sulphuric acid; injecting with sugar and water solutions under 
pressure; moist light-chamber; and by wounding the buds. Treat-
ment of a few oaks growing in pots; also test of a short list of species 
of Mediterranean plan.ts in the greenhouse without treatment. 
GENERAL NOTES ON METHODS AND CONDITIONS OF 
THE EXPERIMENTS. 
It was not possible to secure potted plants, so small branches from 
30 to 6o centimeters long were used, each being securely labeled and 
kept standing in water when in the greenhouse or dark-chamber. 
After each treatment plants were immediately transferred to the 
greenhouse, where they remained until they either grew or died. The 
day temperature of the greenhouse throughout the winter varied be-
tween 20° and 22° and at night from IS 0 to I7° C. The relative 
humidity ranged between 50 and 80 %-
Etherizing. 
The quantity of ether used for each application was 40 grams 
per roo litres of space in the vessel, regardless of the number of plants 
being treated at one time. The twigs were placed in cylindrical glass jars about one meter high and 20 centimeters in diameter. The tops 
were closed with ground glass plates having a small opening in the 
center to admit the ether. The plates were smeared with a soft wax 
and then pressed firmly down upon the rim of the jars. The ether 
was poured through a small funnel, which was quickly removed and 
the hole securely closed with a cork stopper. The covers were then 
held down by placing upon them jars of sand weighing 8 to ro kilos. 
This precaution was necessary, as there was considerable pressure from 
the ether vapor. The temperature was usually between I8 and 20 C. Freezing. 
The plants were frozen in a specially prepared refrigerator. This 
was a wooden box about one meter high and containing approxi-
mately two hectoliters of space. The walls were thick and lined with 
zinc. Then there was a smaller, square-cornered vessel made of zinc 
which fitted inside of the refrigerator in such manner as to leave 
a space five or six cm. wide between the walls of the two boxes, all 
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around. A mixture of common salt and crushed ice was packed in 
the bottom of the outer box to a depth of about ro cm., then the 
zinc vessel was fitted into place and the space between the walls 
packed with the freezing mixture. Every day the water from the 
melting ice was drawn off and the supply of the freezing material 
replenished. 
The refrigerator was kept all the time in a cool basement room. 
The plants were placed in the inner, metal box, and a thermometer 
thrust in among them. Daily readings showed that the temperature 
varied between -5 and -IO C., depending upon the changes of the 
atmospheric temperature outside. For the most part the plants were 
exposed to a temperature of -6 to -IO. After a day or two the twigs 
became quite brittle from the cold. Potatoes and onions placed in 
the box were frozen perfectly rigid in a few hours. The twigs were 
thawed out gradually before being removed to the warm room for 
further treatments. 
Dark-Chamber. 
The dark-chamber used was made of glass with thoroughly 
darkened walls, and was about one cubic meter in size. Doors at 
one side admitted the plants. It rested on top of a laboratory case 
and in this position at the top of the room the temperature was not 
only somewhat higher but was more uniform than below. The tem-
perature at a midpoint in this laboratory room varied between r8° 
and 20°, while in the chamber it remained almost constantly around 
22°. In the chamber the twigs stood in a large vessel of water and 
thus the atmosphere was kept moist. The hygrometer showed the 
humidity to be from 90 to 92%. 
Desiccation. 
Except in a few special cases the twigs were air-dried in a warm, 
dry, laboratory room. The temperature of the room varied from 18 
to 20°, and the humidity from 30 to 35%. The twigs were first 
carefully weighed to the tenth of a gram and then spread out on a 
table. At a given time each clay a portion was removed, again accu-
rately weighed, and one or two centimeters clipped from the lower 
ends, as the freshly cut parts soon shriveled from drying. Those 
dried two days or more and appearing very dry, were submerged 
in water for about an hour before being placed with the others in 
the greenhouse. 
The Dates. 
To make the tables as simple as possible, only two dates are 
given after each species. These dates are, first, the number of days 
that elapse from the time of treatment until the first growth was 
noticed, and, second, the number of days from the time of treatment 
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until the first buds (leaves or flowers) were fully open. In all cases these dates were reckoned from the time the plants were placed under growing conditions. In most instances the starting point was when placed in the greenhouse. An exception, however, was when the plants were treated in the dark-chamber. Here they had both warmth 
and moisture, and hence dates were computed from the time they 
were placed inside. 
Controls. 
For each lot of twigs treated there was at least one specimen from every species left untreated to check the results. In the green-house, controls and all were kept under exactly similar conditions. 
EXPERIMENTAL DATA, 1905-6. 
I. A Test of Effects of Warmth Alone (Tables I and II). From October 28 to November 4, 1905, a set of twigs was col-lected representing 234 species. These were placed in the greenhouse untreated, as this was a preliminary test to find which would grow merely under the influence of warmth. 
About ten weeks later-January 8 to 10, 1906, another set was collected including the 234 kinds of the first collection and 49 addi-tional species, making a total of 283. These were placed in the greenhouse without treatment as before, to compare effects of season on the growth. In Table I are the names of all of the species of the two collections mentioned above, with the native country of each, the number of days required for growth to begin and for the buds to open fully. The figures refer to number of days from time plants were placed in the greenhouse. The characters "." and "*" indicate respectively whether the growth was from a leaf bud or from a flower bud. 
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TABLE I. 
Twigs brought into the greenhouse without previous treatment. 
. =Leafbud. * = Flowerbud. 0 =No growth. 
SPECIES. 
.Acanthopanax pentaphyllum Marsll . .. ... .... . . 
.Acer campestre L. . .. . . ......... .. .......... . . 
Acer campestre L., vnr. hepb<!cnrpum ........ . . 
.Acer campestre L., var pulverulentum . ... .. . . 
.Acer d.asycarpum Ehr. . ........... • ... ... . . . 
Acer Glnnaln Maxim .............. .. . . ....... . 
Acer macrophyllum Pursh .... . . .. . . .. ... . . .. . 
Acer monspessulanum L . . .. . •..... .... .. .. ... . 
Acer negnnd.o r,. . ...... . .. . . .. ........ .. ..... . 
Acer negundo !J., var. cal!fornlcum .. . ... .... . . 
Acer negundo L., var. crlspurn .. . ... .. .. . .... . 
Acer negundo L., var. fol., arg. marg. . . . .... . 
.Acer negundo L., var. fol. aur. murg. . ..... .. I 
.Acer negundo L. , var. verslcolor ....... .. .. .. . i J 
Acer negundo L., var. violaceum . . . . . ....... . 
.Acer pin tnnoldes L. . ..... ...... . . .... . . .. ... . 
Acer Pseudo·Plntanus L .. .. . .. . .. ..... ... . . ... . 
.Acer splcatum L. . . . . . . . . . • • .....•........•.. J 
.Acer tatarlcum L . . ... . .... . . .. . . ...... .... .... I 
.Acer taurlcum . . . . . . . . . . ........... . ....... . 
Aesculus ch!nensls Bunge 
Aesculas fiava Alt ............ . . ... ..... .. ... . 
.Aescalas Hlppocastnaum L . . . . .. . . ........ . .. . 
Aeecalus humllls Lindi. . .. . •.. . ..... . . ... .. ... 
Aesculus macrostachya Mchx ...... .. . . ........ . 
A!lanthus glandulosa Dsf. . ... . ..... . ..... . .. . . 
Alnus nmerlcann C. Koch. . ......... . ....... . . 
Alntts barbatn C. A. Mey. . ... ...•. . . .... . . ... 
.Alnus glutlnosa Medic. • . . . . . . . . . . . . .... . ... . . 
Alnus japonlca S. & z. . ........ ... .. . .. . ... . 
.Aln~ vlr!dls DC. . ...... . .... .. .. ............. I 
.Amelanchler canadensls Med .. I.e •..• · •• ... • •• • •••.•.••. · .• .••  .. ·. 1 
.Amelanchter ovalls Lindi. 
.Amelanchler vulgar!s Moench. . .... . . ....... •. . j ! 
Amorpha canescens Nutt. . . . . . . . . . . . . . . . . . • . . . i 
Amorpha frutlcosa L. . . . . . . . . . . . ............ · 1 i 
.Amygdalus communls L. . ...........•......... 
.Amygdalus Gaertuerlana Schlect. . ...•. .... .... 1 
HABITAT. 
China & Jupan ........... . 
l~urope & Orient .. .. .. .. . . 
Hort. form 
Hort. form .. .... . .. . ... .. . 
N. Amer. 
N. Chinn & Jupnn .. . .. .. . 
N. Amer .. .. . . ... . .. . ... . . . 
S. Europo ........ . .. •. . . . . 
N. Amer . .. ..... . .... • ..... 
Cnll!ornlu . . . . . . . . . •.•.. . i 
N. Amer ... . ........ . . .. . . J 
Hort. form 
Hort. form . . . ..•. ... . ... .. 
N. Amer. 
N. Amer . ..... . .. ..... ...•. 
Europe ........... .... . . . . . 
Europe ...... .. .... .. .. . .. . 
N. Amer. 
E. & S. E. Europe ...... . . 
Europe & Orient .... . ... . . 
Cblna .. . ........ . ........ . 
N. Amor. 
Orient . . . .. .. . . ..... .. .... . 
N. Amer. 
N. Amer. 
China & Japan .. ... . .. ... . 
N. Amer. 
C'aucnsua ...... . ... . ..... . . 
Europe, Asia, Afr. & Arnet· . 
Japan ... .. ....... ..... . . . 
Europe, Asia, & N. Amer .. . 
N. Amer . 
N. Amer . 
S. Europe 
N. Amer. 
N. Amer . 
Orient 
Europe & Asia ..•.•....... 
Collected 
Oct. 20-Nov. 
4, 1900. 
Days I Days 11 Days I Days 
2s 1 3411 31 7 
o I o 11 17 25 
41 I o 11 1s 1 
o I o 11 26 
0 
0 
1~ I l~ 11 
0 I 0 11 
Oo II o 11 
0 11 
0 
I 
0 
11 
I 11 
I 11 
63 I G!l 11 
&~ I 7~ 11 
0 I 0 11 
0 I 0 11 
0 I 0 11 
00 I 0 11 
0 11 
I 11 
0 i' 0 11 
11 
o I • 49 11 / 
o I • 27 
0 I 0 11 
0 
I 
0 
11 
o I o 11 
0 I 0 11 
44 1 o 11 
3s 50 11 
0 I 0 11 
•15 •2s 11 
13 16 11 
39 
2 
• 31 
12 
25 
38 
0 
31 
39 
2() 
13 
0 
0 
8 
11) 
33 
35 
20 
0 
25 
6 
15 
16 
131 10 
0 
45 
9 
0 
• 20 
34 
45 
0 
41 
45 
26 
35 
• 20 
0 
0 
• 10 
21 
45 
0 
25 
0 
45 
16 
20 
22 
21 
13 
0 
5 I 22 
41 • 7 
16 • 22 
o I o 
o I 0 
21 · 8 2 • 9 
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TABLE I. (Continued.) 
Twigs brought into the greenhouse without previous treatment. 
. =Leafbud; * = Flowerbud . O =No growth. 
SPECIES. 
Amygdalus nnna L. .. .... ... . ...... .. .... .. .. 
Amygdalns perslcoldes c. Koch 
·· ········ ··· · 
Andromeda calycnlata L. 
·· ······ ··· ··· ·· ······ 
Andromeda jap<>nlca Tbunbg. .... .... .. .. . .. . .. 
Andromeda marl an a L. .... . ..... . ... ... .. .. . 
Andromeda panicnlata L. ..... ......... ........ 
Andromeda speciosa Mlchx. .... . ....... . . . ... . 
Azalea moms Blume .. ........ .... .. ..... ..... 
Azalea pontlca L. 
· ···· ······· ·· ··· ·· ········· 
Benzoln odorlfernm Nas. ...... .. .... . ...... . . . 
Berberls vulgarls L. .. ... ..... ... ....... .. .... 
Betula alba L. .......... .... .............. ... 
Betula nan a L. 
···· ······ ····· ······ ········ ·· 
Be tu la nlgra L. 
····· ······· · ··· 
........ ..... 
Broussonetla papyrtfera Vt. 
····· ···· ·· · · ··· · · 
Buddley lntermedla H . B. 
··· ··· ·· ·· ······ ·· ·· 
Calophaca wolgarlca Fisch. .. . .. ... .. ... .... . . . 
Calycanthu~ llorldus L. ......... .. . . . ........ . . 
Calycanthus occldentalls Hoot. & Arn. .. . ..... 
Caragana aTborescene Lam. . ...... ... .... ...... 
Caragana arborescens Lam. var. pendnln .. ... . 
Cnragana splnosa DC. 
··· ····· ······· ··· ······ 
Carplnus amer1cana Mlchx. ...... ... . .... . ..... 
Carplnus betulus L. . ...... ......... . . ... . .. .. . 
Cary a aquatlca Nutt. . ... . .. .. . . .. .. ....... .. . 
Cary a p<>rclna Nutt. .. ........ ... .... .. ... ..... 
Castanea. pumlla Mlchx. ............... .... ... 
Castanea vesca Grtn. 
···· ·· ····· ··· ··· ······· 
Catalpa Kaempfer! S. & z. 
··· ····· ······ ···· ·· 
Catalpa gyr!ng1folla Sims. ......... ...... ... .. 
Cedrela slnens!s Joss. 
··· ··············· ··· ···· · 
Celastrns scandens L. . ... . .... ............... . 
Celtls occldentalls L. 
·········· ···· 
...... .. .. 
Oeltis Tourne!ortli Lam. 
······ ·········· ··· ···· 
Cercldiph'yllum jap<>nlcum s. & z. ........ .... 
Cercls canadens1s L. ..... ....... ... .. ......... 
Cercls S111qnastrnm L . 
············ ·· ······· ··· 
Chionanthus fragrans Lindi. ....... ... ...... ... 
HABITAT. 
Asia Minor 
·· · · ··· ···· ···· 1 
Europe .. .... ...... .... ... . 
Europe, Asia & N. Amer ... 
Japan .. ... ....... .. .. .. ... 
N. Amer. 
··· ··· ····· ·· ···· 
N. Amer. .... .... ....... .. 
N. Amer. ........ . ... . . . . . 
China & Japan 
···· ···· ···· 
Asia Minor .... ...... ... .. 
N. Amer. ... .. .... ... .. ... 
Europe & Asia 
· · ····· ·· ··· 
Europe & Asia 
· · · ···· ··· · · 
Europe, Asia & N. Amer . .. 
N. Amer. 
·· ···· · · · ··· · ·· ·· 
China & Japan .. ....... ... 
Me:rlco ... ..... ... ... .. ... 
s. Russia 
· · · · ·· ······ ··· ·· 
N. & s. Caro. 
··· ····· ····· 
California . . . ... .. . .... .... 
Siberia ........ ....... .. ... 
Hort. form 
······· ··· ·· ·· ·· 
Siberia 
·· ·· · ··.· ····· ··· ·· ·· 
N . Amer. 
··· ····· ···· ··· ·· 
Europe 
· ··· · ··· ······· ·· ··· 
N. Amer. 
· · · ·· ·· · ···· ···· · 
N. Amer. 
··· ··· ····· ··· ··· 
N. Amer. 
·· · ·· ·· ··· · ···· · · 
s. Europe 
··· · ··· ···· ··· ·· · 
Japan 
·············· · ·· ·· · · 
N. Amer . 
········ · ········ 
China ..... .. .. .. . ...... ... 
N. Amer . . .. ... ... ... ..... 
N. Amer. 
·· ··· ·· ···· ····· · 
Orient .. ........ .. ........ . 
Japan 
··· ········· ··· ······ 
N . Amer . .. ..... . ....... . . 
Europe & Orient .. ........ 
N . Amer. 
·· ··· ···· ·· ·· ···· 
Collected 
Oct. 20-Nov. 
4, 1905. 
.s ,!:,>" :;-
"'" 
..... 
~ .. 
" ~~ ., ., 
"" "" f:.c ,,o 
<:!> p:i 
Days Days 
0 0 
0 0 
9 17 
0 0 
12 0 
26 45 
. 48 . 53 
0 0 
10 lS 
25 . 27 
62 78 
32 57 
2 5 
9 17 
9 16 
0 0 
9 15 
6 13 
0 0 
8 0 
0 0 
0 0 
0 0 
0 0 
16 22 
17 24 
0 0 
0 0 
33 37 
0 0 
0 0 
0 0 
0 0 
0 0 
I I Collected Jan. S· 10, 19-06. 
.s .!:I= :;-
:fl~ ""ct e: .. ~~ e~ .,o 
0 p:i 
11 Days Days 
11 3 • 9 
11 2 • 9 
11 9 12 
11 
s 14 
5 10 
11 8 14 
11 
. 3 9 
11 0 0 
II . 17 • 23 0 0 
II 3 11 
! I . 7 . 10 
11 2 1 0 
I I 12 I 21 
11 6 1 
. 6 
11 
4 1 5 
6 1 10 
11 21 
I 
0 
11 
6 9 
3 
2 1 6 
II 2 1 7 
II 34 0 
II 14 17 
II 0 0 
11 
0 0 
17 0 
I I 0 0 
I 11 16 
5 12 
9 13 
17 21 
• 1 0 
10 13 
21 23 
10 0 
21 0 
9 0 
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TABLE I. (Continued.) 
Twigs brought into the greenhouse without previous treatment. 
. =Leafbud. * = Flowerbud . 0 =No growth. 
SPECIES. 
Oletbra acumlnata Mlcbx. . ... . .........•..... 
Olethra alnltolla L. . ... . ......... . ........... . 
Clethra barblnervls S. & Z. . ......... • ......... 
Colutea arbore•cens L. . ... . . . ......•...•...... 
Oolutea cruenta Alt. . ........•.....•....•..... 
Qomptonla asp!enlfolln IlankB ..... • .•. . . • • • • .. . 
Corn us alba L. . . . . . . . . . . . • • ....... . . . ....... . 
Oornus candldlsslmn Mill. . ....•.... . . • ......•. 
Corn us Mas T..i. . . . . . . . . . . . . . .......... . . . . . . . . 
Cornus sangu!nea L. . . . . . . . • . . . ............ . 
Oorylu• Avellnnn L. • . . . . . • . . . . .. . ..... . . • .... 
Corylus Oolurna L. . .................. .. ... . .. . 
Cotc>neaster vulgarls Ldl. . ........ • ........... . 
Crataegus betulnefolln ............... . ....... . 
Ora taegu• chlnensls Steud. . ... . ..... .. .. . • .... 
Cro.taegmJ cocctnen !.. . ..... . ........ . ........ . 
Crateagus !lava Alt ..•........... . ..•..... . ...• 
Crataegus !loribundn O. Koch . ... . ... . .... . ... . 
Cratnogus latlfolla L ........ . ..•........ . ...... 
Crntaegn• mncracantba Lodd. . . . . . . . •........ 
Orataegus mclanocnrpa M. Il .... . .. , .. . ...... . . 
Crataegus nlgra W. & K. . ................... . 
Oratnegus ollveriana Il. & DC. • . . .....•...••.. 
Orataegus Oxyacnntha L •. ......... . ... .. •. . ... 
Crataegus Oxy. L., var. fl. rubr. pl. ........•... 
Orntaegus Oxy. L., var. fol. tricolor .... , . • ..... 
Orataegus punctatn, vnr. nuren Jncq .......... . 
Orataegus splnoslsslmn r.ocld. . .............•... 
Crataegus si!pulacae . . . . . . . . . . . .........••.•. 
Crataegus tanncetlfolln Per. . . . ... . .. . ....... . 
Oydon!a japonlca I'ers. • ..• . ...............•.. 
Cydon!a vulgarls L. . . • . . . . . • . . . . ... , ........ . 
Cytlsus laburn.um L. . . . . . . • . . ... . ....... • .... . 
Oytieu• weldenl Vis. 
Deutzla crena ta S. & z. . ........... ......... . 
Deutzla gracllls S. & Z. . ...... . . . .... . ....•.. 
Deutzla scabra Thb. . .....•...........•....•.. 
Diervllla canadensls Wllld. . . . ....... . ...•.•.•. 
HABITAT. 
N. Amer. 
···· ······· · ·· ··· 
N. Amer. ............. .... 
Jnpnn 
·· · ·· · ········· ·· ·· · · 
Flnropo & Orl(>nt: 
······ · ··· 
s. Hurnp1~ & 01ient. ········ 
N. Amer. 
·· ····· ···· ·· · ··· 
Siberia 
··········· ········· 
N. Amer. 
···· ············· 
Middle & s. Nnropc 
·· · ··· ·· 
Europe & Orient 
·········· 
l~nrope & Aelu . . . . . . . . . . ' 
AR!n Minor & Turk1·~· 
····· 
ID11ro1rn & Orl.,nt . ......... , 
Hort. form ..........•..... 
China ........... . .. . ..... . 
N. Amer. .................. 
N. Am~r . .................. 
N. Amer. 
···· · ······ ··· · · · · 
N. Amer. 
···· · ······· · ····· 
N. Am~r. ......... .. .... ... 
CnnN1H11:-s 
·· ··· ··· ······ ···· 
nungnry 
·········· ··· ····· 
Nm·npp 
······ ·············· 
T~ urofl(~ ....... ....... .. .... 
Hort. f<>rm .. ............. 
Hort. form 
················ 
N. Amer. 
·········· ··· ···· · 
Siberia .................... 
Flur()IJC 
··· ··············· ·· 
Asia Minor 
······ ····· ····· 
Japan 
····················· 
s. Europt1 
··· ·············· 
Iilurope 
······ ····· ······ ··· 
s. Hungary ............... 
Jnpan 
·················· ··· 
Jnpan ..... . . .. .. .. ..... .. . 
1 Jn pan ..•.•............ · .• • 
N. Amer ...•. . .......... . .. 
Collected \ \ 
Oct. 20-Nov. 11 4, mm;. 
.El .t>c 
.cc 
;a~ 
+'"' c I::"" ~~ B~ ::'" 
1 I <:!> ~ 
C-0llected 
Jan. S-
10, 1006. 
- ----
.El ~.El 
:S ~ .... ., 
1::"" "'~ 8~ 'g 0 
t!> i:'1 
-·---·-·-- --· 
Daye Days D<tye \Day~ 
0 0 0 
0 0 !l I 13 
0 0 0 I \) 
0 0 10 l () 8 2·1 4 7 
2;; 28 (\ I 
!) 
0 0 7 lll 
0 0 10 l 14 18 21 . !\ . r. 
fl (I 11 I 1:1 
0 () . 4 I 22 
0 . 2!"; . () I 21 
0 0 1 I 
10 
7 2ii a !) 
11 23 :1 0 
() 0 8 21 
0 (J 0 10 
0 0 !(l 20 
0 () 1() 0 
Cl Cl 21 () 
20 44 fl 115 
• fl 18 ll 
115 28 15 2.(l 
15 :rn a 7 
1l 15 :l 10 
12 :~r, 4 12 
0 0 17 2Cl 
0 () 7 11 
0 0 21 36 
0 0 18 39 
. 0 • 10 3 7 
0 15 7 11 
9 0 
• u • 21. 3 0 
9 1fl 4 9 
10 21 3 • 17 
~ 9 
0 0 0 0 
--·-·-·····~------------
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TABLE I. (Continued.) 
Twigs brought into the greenhouse without previous treatment. 
. =Leafbud. * = Flowerbud . 0 =No growth. 
SPECIES. 
Diospyros vlrglnlana L. . . . ..... . ...• .. .. . .. .. .. 
Elaeagnus argenten Pursh. . . . .... ... . ... .. ... . 
Erica carnea L. . ............•................. 
Euomymus alatus Rupr. . ..... . . . .. . ......... . 
Euonymus amerlcanus L. . . . . . . . . . . • • . . . . . .. . . 
Euonymus europneus L. . . .. .. . ............... . 
Fague sylvatlca L . . . ....... .. .. . . .......... .. . 
Fagus sylvatlca L., var. atropurpurea . ......•.. 
Forsythia suspensa Vahl. .. . .. ...... .. ........ . 
Fraxlnus amerlcana L. . .. ....... .... . .. • ...... 
Fraxinus excelsior L. . . . . . . . • . . . . . . . . . . . . . . . . . 1 
Frax!nus excelsior, var. hetrophylla, L . . . ..... . 
Fraxlnus oregona Nutt. . . . . . . . . . . . . . .. . . . . .. . 
Frs.xinus Orn us L. . . . . . . . . ........... . ...... . 
Ginkgo blloba L. . . ... . . ... . ......... . ..... . .. . 
Gleditschia triacanthos L... .. .. . .. . .. .. ...... . 
Gymnocladus canadensis Lam. . . . .. . .. ....... . 
Halesla tetraptera L. . ........... , .......... . 
Hallmodendron argenteum Fisch. . ............ . 
Hamamells virginlana L. . ....... . . ........... . 
Hippophae rhamnoides L. . ...... ... ........... . 
Hydrangea radiata V\'alt. . . . . . . . . . . . . . . ..... . 
Itea virgtuica L. . ..... . ........ ...... . ....... . 
J asmln!um frutlcans L. . ........ . ..•.... . .... 
Juglans clnerea L . . .... . ..... . . . ... . . . .. .... . . 
Jugls.ns nigrn L. . . . . . • . . . . . ....... . .. .... .. . 
Juglans regia L. . . . ......... . .. . ..•........... 
Kalmla angust!!olla L. . ...................... . 
Koelreuteria panlcula ta Laxm. . .......... . ... . 
Led um latlfol!um Jacq . . . . . ... . . .. . .. . . .. . , .. . . 
Ledum palustre L . ...... . . .. .. .. ....... . . . . .. . . 
Llgustrnm vulgare L. . . . . .. . ........ . ....... . 
Liquidambar styraclfiua I . .... . .......... . . . .. . . 
Llrlodendron tullpi!era L. . ..... . •............. 
Lonlcera alplgena L. . • • • • .. • . • • .............. . 
Lon!cera Ledebour11 Esch. . . . . . . . . . . . . . . . .... . 
Lonlcera n!gra L. . •.........•..••............• 
Lon!oera tatarica L . • • . • . • . • . . . . . . • . . • • . • •••• 
HABITAT. 
N. Amer ..... . .. . .. . ...... . 
N. Amer ............. . .... . 
S. Europe ............ . ... . 
China & Japan ........... . 
N. Amer .................. . 
Europe & Orient .. . .... .. . 
Europe & W . Asia •••••••• 
Europe . . .. .. . . ......... . . . 
Chinn & Japan . . . . . ... .. . . 
N. Amer .................. . 
Europe & W. Asia ....... . 
Asia ..................... . 
N. Amer ....... . ......... . . 
S. Europe ............ ... . . 
J a pan ............. . .... .. . 
N. Amer. 
N. Amer. 
N. Amer ... . .......... . ... . 
Siberia & Tartary ........ . 
N. Amer. 
Middle Europe & N. Asia . . 
N. Amer . .. . .. .... . ..... . . . 
N. Amer .. . . .. . .. ... .. .... . 
S. Europe, N. A!r. & Orient 
N. Amer ..... .. ........... . 
N. Amer .......... . ...... . . 
Europe & Asia ........... . 
N. Amer .... . .... , ........ . 
China .......... .. ...... . . . 
N. Amer ...... . ........... . 
Europe, Asia & N. Amer . . . 
Europe .. . ............. · · · · 
N. Amer. 
N. Amer .. .. ....... ...... . . 
Europe ................ . .. . 
California ............ . . .. . 
Europe & Asia .......... . 
Siberia 
Collected (I  Oct. 20-Nov. 
4, 1005. I 
Days I 
o I 
: I 
0 I 
. 71 
I 
o I 
o I 
:1 
9 I 
o I 
o I 
ol 
I 
60 I 
~ I 
: I 
0 ! 
,j I 
Days I 
~ I 
0 Ii 
I 0 
0 
• 14 
17 
63 
26 
14 
Collected 
Jan. 8· 
10, 1906. 
Days 
0 
7 
20 
5 
20 
8 
38 
36 
• 3 
0 
0 
33 
0 
0 
19 
(; 
5 
10 
7 
0 
4 
0 
7 
10 
22 
22 
0 
0 
9 
0 
9 
3 
:~ I 
: I 
Days 
0 
0 
0 
20 
0 
11 
0 
50 
• 7 
0 
0 
36 
0 
0 
26 
14 
13 
38 
10 
0 
10 
0 
16 
0 
26 
26 
0 
0 
0 
0 
• 14 
6 
42 
0 
0 
10 
11 
6 
w INTER REST PERIOD IN PLANTS. 
TABLE I. (Continued.) 
Twigs brought into the greenhouse without previous treatment . 
. =Leafbud. * = Flowerbud. O=No growth. 
SPECIES. 
Lonicera villosa DC. . .. . ... . ... •. .. . · · · · · · · · · · 
Lyciurn barbarum L. . . ... .. .... · · ..• · · • · · • · · · · 
Maclura tinctora Don. & Steud ..•..•...•..... . . 
Magnolia acuminati L ........... · • .. . .. · .. · · · · 
Magnolia Soulangeana Hort. . .. . ..... .. .. ..... . 
Mespilus germanica It. . .. ... ... . .. ........... . 
Marus alba L. . ..... ...•. . . · . · · · · · · · · • • · · · · .. 
Myrica cer!fera L. . . . . . . . . . . . . . . . . . ....... . . 
Myrica Gale L . . .. .. ...... . ... · · · · · · · · · · · · · · · · · 
Nuttalia ceras!form!s T. & Gr. . . .. .. . ... ... . 
Ostrya vulgaris Willd. . . . . . . . . . . . . ..... .. .... . 
Pbil a delpbus Gordonianus Lindl. . .. . . . .• . . .. .. 
Pbotinia villosa DC. . ..•..................... · · 
Pia tan us oriental!• L. . ... .. ..•................ 
Populus balsamifera Lyall ......•.... .. . . ... .. . 
Populus canadensis Foug .. ... . . . . .. . ..... .... . 
Populus candicans .Alt. • • . . . . . . . ... •.... .. .. . 
Populus monillfera Rozier .•............ .• .... 
Populus pyramldalis Alt. . . . . • . . . . •........... 
Prunus acida Dum. . ........ . 
Prunus .Armenlaca L .. .. . . .. . 
Prunus avium L ...........•. 
Prunns cerasus L. . ........ . 
Prunus domestlca L ....... . .•... .. ...... . ..... 
Prunus mabaleb L. • •. . ....... .. ..... . .•.... . .. 
Prunus padus L ...... .. ........... . .. ... .. .. . 
HABITAT. 
S. Hungary ..... ... .. ..... . 
Europe & Orient .. . ...... . 
N. Amer ....... . ... .. . • .... 
N. Amer . .. .. • ..•. . .... .. .. 
J apan . ... . .. .... . ........ . 
Europe ..... ... . . . .. .... . . . 
Asia Minor & W. Asia ... . 
N. Amer . ...... . ....... . .. . 
Europe & N. Amer. . ..... . 
N. Amer .. .... . . ..... ... . . . 
S. Europe & Orient .. . . . . . 
California 
Japan .. ... .... . . ...... ... . 
Europe & Orient ......... . 
Cal!fornia .. .. ..... .. ... .. . 
N. Amer . . .. ..... .... . .. . . . 
Asia & N. Amer . . ..... .. . . 
N. Amer . ... . ........ • . .. •• 
S. Europe ..... .. ... . ..... . 
Europe . . ...... ... . . ...... . 
Caucasus ... .. .... .. ... .. . . 
Europe & Orient . .. .. ... .. . 
Asia Minor . . ............. . 
Caucasus ................. . 
S. Europe & Orient ....... . 
Europe & Asia .... . .. . ... . 
Collected II II Oct. 20-Ne>v. 
4, 1905. 
.s ~.s 
.= = .... ~d 
rn ~ !!:"' o~ 55 a'° l"I 
Days j Days 
o I o 
~ , ~ 
29 I 43 I 
. ~~ 1 · ~ I 
2s I s8 I 
o I o I 
o I o I 
o I o I 
o I o I 
23 1 31 I 
I I 
s1 I 68 I 32 I 36 I 
63 I as I 
31 I 37 I 
*17 I 23 I 
I 11 
5 I 22 11 
• 13 I • 21 11 
:~ I 3~ 11 
33 
Collected 
Jan. 8· 
10, 1006. 
.s ~ .. :;-
'5;; .... 
" !!:~ "'"' 2"' "'"" ,,o 
0 l"I 
Days\ Days 
4 . 8 
2 I s 
6 i 11 
* 25 ! 36 
• 9 ! 0 
10 I 17 
1 I u 
5 I 1s 
s I · 9 
1 I 6 
~~ I 2~ 
12 I 19 
7 I 20 
13 ! 19 
20 I 24 
rn I 19 
19 I 25 
s I rn 
a I 19 
4 I 14 
4 I • s 
6 I 10 
s I • 15 
12 I 1s 
12 
Prunus Persica Ste>kes . . . . • . . . . . . . . .....• . .. .. Asia .... . ..... . . .. . ..... . . 0 I 0 I l • 
7 I 
6 I 
s I 
0 
13 Prunus Plssardl Carr. 
Prunus serotina Ehr. . . • . . . . . . . . . .. .. •....... 
Prunus trlloba Lindl. . ...................... .. • 
Prunus virginlana It. • . . . . . . . . . . ........ . •.. . 
Ptelea trifoliata L. . •. .. . . ... .• ....... ... .. . . 
Pterocarya caucasica c . .A. Mey .• .. ....... . .• . • 
Pyrus amer!cana DO. • • . . . . . . . . . . . .. .• ...•.... 
Pyros Arla Ehrh. . . . • . . • . . ....•.... • ..•..• .. . 
Pyros Aria, var. ednl!s Ehr. . ....•....•......• 
pyrus aucuparia" Ehrh . • • . . . . . . . . .. ... .. . .. . . . 
Pyros cerasifera Tausch. . ........... .•. .. . .... 
Orient 
·· ···· ·········· ···.· 
N. Amer •••...•............ 
China ................. ... . 
N. Amer. 
N. Amer ...... • . . . ..... . . .. 
Orient .•.•................ 
N. Amer. ··· · ····-· · ······· 
Europe & Asia ........... . 
Europe & Asia ......•..... 
Europe & Asia . . ..... . ..• . 
Siberia ..•.. ..... ... .. .... · 
I 11 
.~,I .2~0-11: 
• 51 11 
0 I 0 11 
0 I 0 11 
I 11 
4~ I ~: 11 
5 I 14 
4 I • s 
~I ~ 
~I ~ 
41 9 
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TABLE I. (Continued.) 
Twigs brought into the greenhouse without previous treatment. 
. =Leafbud. * = Flowerbud . 0 =No growth. 
SPECIES. 
Pyrus communis L. . . . . . . . . . . . . . •...... . ..... . 
Pyrus graeca Hort. . . . . . . . . . .. . . . . • . •. • . .. . .. . 
Pyrns mnlus L. . .... . ...... .... . . ..... . .. • ... 
Pyrus microcarpa DO. . . . . . . . . . . . . ..•. . . . . .... 
Pyrus nivnlls Jacq. • . . . . . . . . . . . . . .. • . . .... . .. 
Pyrus Pollverla L. . . . . . . . . . ... .• ... ... ... . ... 
Pyrus prunifolia Willd. . . . • . . . . . ... . ... . .... . 
Quercus alba L. . . . . . . . . . . . . . . . ..... . . . . . ... . . 
Quercus amblgua W • .......... . .... .. . . ... . .. 
Quercus Cerrls L. . . • . .. . . . . . . .. .... ... . ... .. . 
Quercus coccinea Wang ...... . ....... . ....... . 
Quercus Dshorochensls 0. Koch. . .. . ........... . 
Quercus lmbricar!a Micbx ............... . .... . 
Quercus mncrnnthern F. & M . .. .............. . . 
Quercus macrocarpa Mlchx. 
Quercus olivaef<>rmis Mlcbx. . . . . . . . . . . . . . .... . 
Quercus pedunculn ta W . . . . . . . . . . . . . . . .. . .. • .. 
Quercus pedunculnta, var. fastiglntn W. . .. . .. 
Quercus pubescens W. 
Quercus ramosa Booth . . . . . . . . . . . . . ........ . 
Quercus rubra L. . ........... . . . ............ .. 
Quercus tomentosa Michx. . ..... . .... .. ......•. 
Ramm us Pnllasli Fisch. & Mey ...... .. ....... . 
Rhamnus frangula L ............... • . . ..... . . . . 
Rbamnus grandif<>l!a Ii'. & M .... . . . .. . . .. .... . . 
Rh<>d.<>dendron ponticum var. Cunnlngbami r,. . . 
Rhodora c~nadensis r .... 
Rhus Toxlcodendron L. . ....... .. .... . ........ . 
Rhns typhlnn L. . .... . ... . 
Rhns vernlclfern DC. . . . • • • • • .. • ...... • ....... 
Rh us viridiflorn Polr. . . . . . . • . . . . . . . •. ........ 
Ribes aureum Pursb. . . . . . . . . • . . . . . . .... . . . . . 
Ribes multlflor W. & K. . . . .. ... .... .... . .• . 
R ibes nigrnm L. . . . . . . . . . . . . . . . . . ... . .. .... . 
Rlbes rubrum L. 
Rlbes sanguineum Pursh. . ..... .. ............. . 
Robinia Pseud-acacia L. . .. . . .. .............. . 
Robinia Pseud-acacla var. amorphnefolia L. . . 
HABITAT. 
Europe & Asia 
Europe & Asia 
Europe & Asia 
N. Amer. 
Europe & Asia ........... . 
Europe ......... . .. . .... . . . 
Siberia .. . . ........ . . . .... . 
N. Amer . .............. . .. . 
N. Amer ...... . ......... . . . 
S. Europe & Asia ..... . . . . . 
N. America ....... . 
Europe .... ... . • .. . ..... . . 
N. America . . . . . . . • . .... . i 
Caucasus ............ . .. . . ; 
N. America . . ..... , .. . .... I 
N. Amet·Jcn . .. ....... . ... · 1 
:."r;:ro:~ ~~~i~~. -~ - ~.r.I~'.'~: I 
Europe & W. Asia ........ . 
N. America ....... . . . ..... I 
i N. America ............... 1 
N. America .......•. . ...... 
Europe & A.sin ...... .. ... . 
Europe & Siberia ......... . 
Cnnrasus & Persia 
S. FJ11rope & Asia Minor .. 
N. America 
N. America 
N. America 
Japan ................... . 
N. America. 
N. America ....... . ... .. . . 
Europe and Asia 
Europe, Asia & America . . 
N. America 
N. America 
N. America 
Collected ) ) 
Oct. 20-Nov. I I 4, 1905. 
Collected 
Jan. 8-
10. 1906. 
--;;-ay_s_ I ~ays I Days I Days 
I. 15 I 20 • 3 I 9 o I o 12 I o 
I 221 291 51 ]] ll 
0 I 0 11 ° I 
20 \ an I! o I 
· · · ~ 1 · · - ~ 11 ~ I 
0 I 0 11 ° I ~ I ~ 11 ~ I 
501•os 11 01 
0 I 0 11 ° I 301 ·101 1 101 
I · · · · 11 ° I 
20 1 011 18J 
49 I Gl 11 24 I 
o I o 11 11 I 
0 I 0 11 26 I 
20 I 2s 11 10 I 
21 I 25 11
1 
10 I 111 29 121 
0 I 0 11 ° I 
13 
13 
14 
20 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
29 
21 
21 
31 
21 
35 
15 
14 
19 
0 
26 
•2s1•a21 1I s 1 
. . . . I . . . . • 11 I • ao 
I : : : : 11 1~ I 
I 
· ··· 11 4 1
1 221 4611 14 
u o 11 s I 
1a I o 11 a II 
14 I o 11 1 
I · · · · 11 4 I 
I · · · · 11 13 I 
9 
···· 11 
10 
16 
9 
17 
14 
15 
16 
18 
0 
13 
W I NTER REST P ERIOD I N PLANTS. 
T ABLE I. (Continued.) 
Twigs brought into the greenhouse without previous treatment. 
. =Leafbud. * = F lowerbud. 0 =No growth . 
SPECIES. 
Robinia Pseud-ncncla Yar. semperfiorens L. . . 
Robinia vlscosn Vent . ..... .. ... . .... . .. . .. .. . 
Rosa aromat!ca multlflor Thunb. . .. . . . . . ..... . 
Rosa canlnn L. . ........ . 
Rosa Gmel!nl Bunge . . . . . . . ... . .......... .. .. . 
Rosa rubrlfolla Vlll. . . . . • . . . . . . . . . ...... . . . . 
Rosa rugosn Thnbg. . . . . . . . . . . . . . . . ....•... . . . 
Rubus Idneus L. . . .. ....... . ......... . ... .. .. . 
Sallsburla ad!ant!folln Sm. . . . . . . . . . . . . . . . . . . . 
Salix acuminntn Lunge. . . . . . . . . . .... .. ... . .. . 
Salix alba L. . . . . . . . . . ............. • .... . . . . . 
Sal!x alba argenten Wlmm ..... . . .. . . . . . ... . .. . 
Sal!x alba, vnr. vltelllnn L . 
Sallx albn vltoll!na pctHlula fa 
HABITAT. 
N. America 
N. America 
Japan . . .. ... .. ....•.•.... 
Europe & Asfn .. . .. . .... . . . 
Siberia 
Europe . . . . . . . . . .... . . . . . . 
.Tnpnn .. . . . . . ......•. . .... 
Burop(I! & Ori<.'n t .. .. . . ... . 
China & .Tapnn ... . .. . ... . . 
Europe .... . ... . ... . . .... . 
El. Asln & N . Afrlcn ... . 
Europe, Ash1 & N. Africa .. 
El. A sin & N. Afrlcn 
rn . AHln & N. Afrlcn . ... . . 
Collected 11 Oct. 20-Nov. I 
4, 1905. 
.;:: !:•::::1 
-;;-
:S ~ .... 
" ..... 
.,,., 
eJJ "g ~ 
" 
l:Q 
Duys Days 
56 63 
18 25 
4 9 
s 13 
11 
7 14 
I 15 2S 
8 11 I 
!) 2R I 
0 0 
11 0 0 
9 24 11 
s 22 11 
11 
7 . 11 11 
35 
Collected 
Jan. 8· 
10, 1906. 
.;:: ~.$ 
" :S ~ ...." 
" .. ~& e~ ,,o 
" 
l:Q 
Days Days 
0 (J 
11 1ij 
4 5 
2 6 
4 7 
7 14 
5 I 7 
0 I 15 
24 I 0 
5 I • 10 
9 I 12 
10 I 13 
0 I 15 
5 I 6 
Salix argcntca Smith ...... . .... .. .. . Europe & Stherln . . .. . . ... . 11 • 
2 I 0 
Sal!x dnphnoldcs Vlll. . . . . • . . • .. ..••.•...•.. .. 
Sal!x lnurlnn Sm. . . . . . . . . . . • . • . .....•.•.. ... 
Sal!x molllsslma Ehrh. . . . . . • . . . . . . . ........ . 
Salix pentnudrn L . . . . . . . . . . . . . . .. ... ... • .... . 
Salix vlm!nnlls L. . . . . . . . . . . . . . . . . . .• . ........ 
Sal!x vltell lna L. . ... . ....•.• . •.... 
Sambucus nlgrn L. . . . . . . . . . . . . . . . . . ... .. ... . 
Sophoru Jnponlrn T1. • • • • • • • • • • • ••••••••••••••• 
Sorbus grneca Lo<ld. & Steml . .......... . ... .. . . 
Spiraea L!ndleynna Wn ll. .. ..... .. .... . .. . . .. 
Spiraea sorbifolln L. . .. .. .. . . . . . ...... . ...... . 
Staphylen p!nnnti L ..... . .... .. ...... . .. . ... .. 
Stnphylen trlfolln L. . .......... .. ............ .. 
Symphor!cnrpus rncemosns Michx . ..... . . .. . , . . . 
Syringn chlnensls Wllld . ...... ... . . . . . . ... . .•. 
Syr!nga emodi Wall ............. .. ..... . ... .. 
Syr!nga Josiknen J ncq. .. .. .. .. .. .. .. .. .... .. 
Syr!nga vulgnr!s L . . . . . . . . . . .. . 
Tamarlx galllca L. . . . . . .. .. . . .... . ........ .. 
T!l!a alba Alt ......... .. ................ .. . . . 
T!J!a argentea DC. . . . • . . . . . .. ... ............ . 
Tllia euchlora O. Koch. . .. . ... . ....... . .. . . . . 
II':llia grandifolln Ehr.. . . . . . . .. . . • . . . . • . . . ... . 
Europe & Asln . . ... . . . ... . 
Il.iuropo 
Europo 
Europe & Asin 
Elnropc & Asin ........... . 
Enrnpf', A Aiu & N. AmPrh·a . 
Europe, 011cnt & Tlrnl .... 
Jnpnn & Chinn 
Europe & Asln . . . . . .. . ... . 
As!n . . ....... . ... . . . . . .. . 
As!n 
S. & Fl Europe .... . .... . . . 
N. America ..... . ........ .. 
N. Amer!cu . .. ........ . .. . 
Chinn ..... . ..... . 
Illmnlnya .• . . .. .. 
Hungary . ... .... . .. ... . . . 
Orient . . . . . . . . . . . .... . .. . 
EJnrope-, Asia., Af'ricn ..... . 
N. America .. ..... .. ..... . 
Flurope . . . . . . . . . . . ..... . . . 
Orient .. . . . ..... . ........ . 
Europe . .... . ....... . . . .. . 
18 24 
7 27 
7 14 
0 0 
0 0 
9 14 
3 7 
0 0 
0 0 
8 24 
1 G 
0 0 
4 . 40 
10 . 14 
37 44 
22 33 
0 56 
61 60 
. 24 . 35 
0 0 
11 • I • 6 
11 10 I 15 
11 
5 I 8 
• 5 I • 10 
11 
7 
I 
11 
11 
5 8 
2 I ~ 
I 
() I 0 
15 I 20 
I 7 I 13 
I I 3 
11 
• 11 I 0 
11 4 I 14 
11 6 I 14 
11 
5 I 8 
14 I 22 
11 
12 I 20 
11 
4 I 7 
11 
• 9 I 20 
11 21 I 0 
11 10 I 0 
11 
18 I 0 
18 I 21 
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TABLE I. (Continued.) 
Twigs brought into the greenhouse without previous treatment. 
. =Leafbud. * = Flowerbud. 0 =No growth . 
SPECIES. 
Tllia hand wort . . . . . . . . . . . . . .... .. . .. · . .. .. · · · 
Tilia parvifol!a Ehr. . ... .. ..........•.•.. . .... 
Tllla tomentosa Moench . ...... .. . . .. . .. .... . . . 
Ulmus campestris L. . .. . .. ... ............. . .. . 
ffimus en:usa L. . . . . . . . . . . . • . . . •. .. ......... . 
Ulmus montana With .... .... .. .. ........ .. . . . 
Vaccinlum amoenum Alt. . ... . . ........... . ... . 
Vergilia lutea Mx. . . . . . . . . . • . . . .... .. .. .... . 
Viburnum Lantana L. . ... .... ........ . .. .... . 
Viburnum Opulus L .......... .. ......... . . . .. . 
V!tex Agnus-castus L. . .. ..•........... .• . .... 
V!tis riparia Mich:<. . . . . . . . . . . . . . .. . . .. . •..... 
Vi tis vlnlfera L. . . . . . . . . . . . ...• . .. .... •..•.. 
Weigela rosea Ldl. . . .. .....................•. 
Xan thoceras sorb!fol!11 Bunge 
Zanthorrhiza alpi!folla L'Herlt 
Zantho:rylum fraxineum Willd. 
Siberia 
Eurotle 
Europe 
HABITAT. 
Europe & Orient 
Central & N. Europe ... . . . 
Europe & Asia ........... . 
N . .America ....... . 
N. America ....... . ...... . 1 
Europe & Orlen t . . ..... . .. I 
Siberia, E. Asia & Arner .. . 
Europe & Orlen t 
N. America . . . . . . . .... .. . 
Orient 
Japan .... •. .. . ....... .. . · 
China .. . ............... . . 
N. America ........ ..... ···I 
N. America . . ........... . . . f 
Collecte<.l · 1· 1· 
Oct. 20-~ov. II \I 4. 190~. 
~joa)·,\ 
~ I 0 0 
22 20 
46 G3 
28 
21 
0 
2G 
14 
34 
33 
4:l 
0 
34 I 
~~ I 
. 15 I 
Collected 
Juu. 8· 
10, 190G. 
Du.rs 
25 
20 
10 
12 
• 4 
Days 
0 
rn 
0 
• 8 
• 4 • 8 
4 10 
32 :~7 
7 !) 
14 7 
ll) 
11 0 
12 20 
s 
() 
* 2 
• 3G 
() 
0 o I 
*38 11*4 
14 
0 
• 9 
• 41 
11 • 5 
13 
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A study of Table I shows the following results: Of the 234 
species collected October 28 to November 4, Igo5, a little more than 
half grew-that is, I25, while the remaining Iog made no growth. 
The most of those that grew were European and Asiatic forms. 
Of those that made no growth there were about equal numbers 
of American and European species, with also several from Asia, 
Japan .. etc. 
During the first nine days 42· species grew-that is, I8 per cent, 
those of European and Asiatic origin predominating, followed by 
American, Japanese and North African species in the order men-
tioned. 
Of those collected in midwinter-January 8-IO, I906-the follow-
ing results were taken from the table : There was a total of 283 
species, of which 86 per cent-244, grew and 39 made no growth. 
In the first nine days 142 species, that is, 50 per cent, grew, 
the highest number being of Asiatic origin, with European, American 
and Japanese forms following. 
Since many kinds failed to grow in the two tests and a large 
number made but a slight growth, another set was collected on Feb-
ruary 26, I906. There was a total of 63 kinds in this list. In the 
same table-in the last two columns-is also the record of IO more spe-
cies brought in the 17th of March. This list was mainly those that 
made no growth in the immediately preceding test. 
Table II contains the record of the collections of February 26 
and March 17. 
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TABLE II. 
Twigs brought into the greenhouse without previous treatment. 
. =Leafbud. * = Flowerbud . 0 =No growth. 
SPECIES. 
Acer campestre L. .. ... . .. .... 
· ····· ·· · · · ·· · ·· 
Acer cnmpestre L., var. pulverulentum 
·· ··· ··· 
Acer negundo L. var., crispum 
· ··············· 
Acer Pseudo-Platanus L. ... . .. .. .... . ......... 
Acer splcatnm Lam. ... ....... ............... 
Aescnlus fiava Alt. 
·························· 
Aesculns hum!l!s Lindi. ....... ............. .... 
Alnus viridis DO. 
·· ··········· ················ 
Amorpha canescens Nutt. 
··· ·· ········ ··· ··· ··· 
Amorpha frut!cosa L. .... . ....... . . .... .... .. .. 
Azalea moll!s Blume 
·· · ·· ········· ·· ·········· 
Benzoin odorifernm Nas. 
····· ················· 
Calycanthns fioridus L. 
· ······ ·········· ·· ·· · ·· 
Caryn aquatica Nutt. 
·············· 
.......... 
Carya porcina Nutt. ....... .. ....... .......... 
Castanea vesca Grtn. .... ... ..... .. ........... 
Cercis canndensls L. ........ ..... ............. 
Oercis Si!iquastrum L. .......... ....... ....... 
Chlonanthns fragrans Lindi. 
··· ··· ···· ······· ·· 
Olethra ncum!nata Michx. .... .. ............... 
Coln tea arborescens L. ..... .-..... ... .......... 
Crateegus macrncanthn Lodd .. . ................ I 
Oytisns laburnum L. . •... .. •... ......•........ 
Dlerv!lla canadensls W!lld. . • . . . . . . . . . . . . . . . . . . : 
Diospyros virg!nlana L. .. . .... ........ ....... 
Elaeagnus argentea Pursh. 
· · · ··· · ··· · ·· · ·· · ··· 
Erica cnrnea L. 
············· ·· ·· ··· -······· · 
Enonymns americnna L. .... . .... ....... .. ... 
Fagns sylvatica L. .......... .... .. ........... 
Fraxinns americana L. ...................... 
Fraxinns excelsior L. ... .. ........ ... .......... 
Frax!nns oregona Nutt. .................. .... .. 
Fraxinns Orn us L. ... ........ ... .. ........... . 
Hamamells virg!nlana L. 
··· ·········· ········ · 
Hydrangea ra.d!ata Walt. ................ .. .... 
J"asminnm frntlcans L. ....................... 
J"nglans reg!a L. .................. ... ......... 
Kalm!a angnstifolla L. ....... ..... ............ 
HABITAT. 
Europe & Orient 
· · · · ···· · · 
Hort. form ............... . 
N. Amer. . ......... . ....... 
Eluropo 
···················· 
N. Amer . 
······· ······· · ·· · 
N. Arnet•. 
·················· 
N . Amer. . ........... . .... . 
Europe, A sin & N. Amer . . . 
N. Amer. 
······ ····· ······· 
N. Amer. J~~~~- ·.·.·.·.·.·.·.·.·.·.-::Ii Chinn & 
N. Amer. .. ........... ..... 
N. & s. Carolina ... .. ..... 
N. Amer . 
············ · ····· 
N . Amer. 
· ········· · ··· ··· · 
s. Europo . . . .... .... .... . . 
N . Amer. . .. . . ... ....... ... 
Europe & Orient . ...... .. . 
N. America .......... . .... . 
N. America . ." ......... . ... · /, 
Europe & Orient ...•...... 
1 
J 
N. America ......... • . . .... 
Euro po 
·· ··· ··· ·········· ! N. America 
··· ·· ··· ··· ···· · · 
N. America 
· ·· ····· · · ··· ·· · 
N. America 
···· ····· ····· ·· 
s. Europe .......... .. .... 
N . America 
· ·· ············· 
Europe &W. Asia 
······· · 
N . America 
·· ··· ····· ····· · 
Europe & w. Asia 
··· ····· 
N . America 
·· · · ··· ··· · ·· ··· 
s . Europe 
······ ··· ·· ······ 
N. America 
· · · · · ·· · · · · ···· · 11 
N . America 
· ·············· · 
s. Europe, N. Afr. & Orient. 
Europe & Asia 
······ ·· ·· · · 
N . America 
·· ·· · ·· ······ ··· 
Collected 
Feb. 
26, 1906. 
E! ~.El 
" a~ ... " ~~ 
"'" B,.Q: ,,o ::.', p:i 
Days I Days 
I 2 5 
4 I 0 
3 I 7 
4 
II 
12 
3 0 
15 I • 22 
25 I 34 
15 
II 
., . .,,. 
-·· 
3 11 
3 13 
3 I 8 
0 I 0 
3 I 0 
3 I 1.2 
3 I s 
5 ! 8 
2 I 0 
3 I D 
0 I 0 
3 I 12 
3 I 5 
0 I 0 
,, I s 
3 1 0 
0 I 0 
7 I 19 
27 I 0 
8 I 63 
11 
I 
0 
6 11 
0 I 0 
5 1 8 
2 
:1 
6 
5 
6 12 
• s I 0 
llll Collected March 17, 1906. 
E! ~.s 
.d"' " 
'"'= e; ~ 
"''" 8% 'O ' ,,o 
~ p:i 
'I 
Days I Days 
2 
I 
0 
I s 0 I 
) I I I 
I I 3 I 24 
11\ 
I 
II 
I . ... 
11 I 
I I 
3 I 0 
4 I 0 
11 I 
11 I 
11 I 
11 1 
11 I 11 
11 I 
11 I 
11 
s I 15 
I 
I I I 
11 ! 
11 I 
11 20 I 29 
11 2 I 7 
11 s I 22 
11 I 
11 0 I 0 
11 I 
11 I 
11 
11' 
I I 
WINTER REST PERIOD IN PLA NTS. 
TABLE II. (Continued.) 
Twigs brought into the greenhouse without previous treatment. 
. =Leafbud. * = Flowerbud . O =No growth. 
SPECIES. 
Koelreuteria pnn!culn ta L. . . ...... . ... .. ... .. . 
Ledum latifol!um Jacq. . ..... .. .... . ..... .. · . · 
L!r!odendron tul!plfern L. . .. . .. •... . . .. . . . . . . .. 
Myr!ca Gnle L ..... .... . . .... .. • . . . ... ·. · · · · · · · 
Ostrya vulgaris Wl!ld. . ... . ......... . . . . . . ... · 
Ptelen tr!rolintn L. . . .. ... .... ...... . . . .. . . .. . 
Pyrus Arin, vnr., edulls Ehr ... . . . •. .. ..... . ... 
Quercus alba L. . . . . . . . . . . . . . . . . . .. .. . . .. • . .. . 
Quercus amblgua W . . ........ ... ..... .. . · · .. · · 
Quercus Cerrls L. . .. . ... ...... ... . .......... . . 
Quercus cocc!nea Wang . ..... .. . .. .... .. ... . .. . 
Quercus Dshorochens!s c. Koch . . ....... .• .. ... . 
Quercus !mbr!car!n Mich>:. . . . .. .. ...... . .. .. . . 
Quercus macranthern F. & M. . ....•...•.•.•.. 
Quercus macrocnrpn Mlchx. . . . . . . . . . . . . . ..... . 
Quercus ollvneformis Mlchx. . . .. ... . . .. .... . .. . 
Rhododendron pont!cmn, var. Cunningham! L . . . 
Robinia Psued-acacla L. . .......... . . .. ..... •. . 
Robinia Pseud-acacla, var. semperflorens L. . . 
Snlisburln adlnnt!rol!n Sm. . .. ........•.. .... .. 
Serbus Jnponlcn L. . . .... .. ..• ... .. .. . •...... 
T!lln alba Alt. . . ... .....•.•......... .. .... . . 
Tilln nrgenten DC. • . . . . . . . . . . . . ••. .•.... . •.• 
Tilia euchlora C. Koch. . ......... . . .•• . ...•.. 
Tilin hnndwort . . . . . . . . . . . . . .. . .... ......... . 
Vi tis rlpnrln Mlchx. . . . . . . . . . . . . . . . . . . • ..... 
Xnnthoeeras sorbifolla Bunge .......... . ...... . 
I: 
HABITAT. 
Chinn . . . . . .. . ...... . .. . . . 
N. An1e rica .. . . . . . ....... . . 
N. America . . ..... ... ... .. . 
Nnro11e & N. Amcrka .. . . 
S. rnurope & Orient ... . .. . . 
N. Ameri ca .... ..... .. . ... . 
Iiluropc & A81n .... .... .. . . . 
N. America . .. ... .... ..... . 
N. America .. .. ... . .. ..... . 1 
S. En rope & A.s in . .... . ... . 
N. Ame rtcn . . . . ..... ... ... . 
ICuropB . . . . . . . . . . . .... . .. . 
N. Anw rlcit .. . . . . . .. .. .. . . . 
Cuncnsus . . . . . . • . . . •.. . ... I 
N. America ......... ... . .. · I 
N. A1nerl c11 ............... . 
S. Iauropn & Aslu 1\!inor . . 
N. Amcrlcn. ... . . .. . . . .... . . 
N. America .... . ..... . ... . . 
China & Jnpnn 
China & .Tnpnn ...•.• . .•.• . 
N. Amer!cn ...... ... ...... . 
Europe .. ... . . .. .. .... . .. . 
Orl~nt ... . ............. . . . 
Siberia . . . . . . . . . . . . .. ... . . 
N. Amer!cn . ... . .. ....... . . 
Chinn 
Collected 
Feb. 
26, 1906. 
Dnys 
3 
2 
G 
• 3 
3 
7 
() 
8 
G 
7 
7 
G 
12 
11 
12 
11 
() 
3 
3 
G 
3 
2 
3 
8 
3 
8 
/Days 
I s 
12 
12 
• 6 
8 
34 
11 
0 
0 
13 
0 
0 
11 
16 
20 
2-0 
0 
13 
ll 
12 
11 
12 
8 
8 
16 
19 
0 
11 
I 
I 
39 
Collected 
March 
17, 19-06. 
.s ~.!'! 
.d" " ~~ 
..... 
= .,., 
Eli "'"' o 
" 
l'Q 
Days Days 
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Of the list of 63 kinds collected February 26 (Table II) , all 
grew but 5. At this time growth occurred in most instances very 
quickly, 49 having begun to grow during the first nine days, and 7 
more within the second nine days, thus leaving but two more to 
occupy a longer time for growth. The American species, on the 
average, were later in beginning to grow than either the Asiatic or 
European. 
The final test consisting of ten species, collected March 17, rep-
sented mainly those that had not grown before. Nine of the number 
grew. 
TREATMENTS FOR FORCING GROWTH. 
2. The Use of Ether Only (Tables III, IV and V). 
Time of treatment, from November 17 to 24, 1905. 
Treated with ether only, as follows: 
Etherized 48 hours 
" 48+48 hours 
" 72 hours 
Control. 
It should be explained that "48+48" means that the plants were 
exposed to the ether fumes for 48 hours, removed to the greenhouse 
and kept standing in water for 48 hours and then returned to the 
ether vapor for another 48 hours. 
While being etherized the twigs were not kept in water, merely 
being enclosed in the large jars just as they came from the garden. 
It probably would have been better to have had the plants in water 
during the longer periods of etherization, but as ether vapor is 
readily absorbed by water, it was not practicable to do so. 
During treatment the jars containing the twigs were on the floor 
between two windows and in this place the temperature at night some-
times fell as low as 17° or even 16°. The usual temperature, how-
ever, was between 18° and 20° C. 
This was the first attempt to force growth. The list treated 
numbered 56 species. Here as before, figures given in the table refer 
to number of days required for growth to begin and for buds to open. 
The same characters are also used to indicate whether the growth was 
for a leaf bud or a flower bud. The details follow in Table III : 
TABLE III. 
Treated with ether only from November 17-24, 190,5. . 
. =Leafbud. * = Flowerbud. 
SPECIES. I HABITAT. 
Aesculns Hlppocastannm L. , , .. , ...... , . , . , .. , I Orient .. .. .. .. , , .. ... .. . . 
Amelanchler ovalis Llndl ..... , , ... , . . . . . . . . . . . . N. America .... .. , ........ . 
Amelanchler vulgaris Moench. 
Broussonetia papyrifera Vent. 
Calophaca wolgarica Fisch, 
Caragana nrborescens Lam. 
S. Europe • , , ............ .. 
China & Japan .. ... .... .. · 1 
S. Russia ..........•....... 
Siberia ... , , ... 
Castanea pumila MiclU.. . .. , , , , , • ... , .. • .•. , ... I N . .l.merica ... • .. . .. . , . , , . . 
Castanea vesca Grto. 
Cercis canadensis L. 
Colutea arborescens L. . ... . .. ........•.... ... . 
Cornus Mas. L. , ...... , ....... . . , . , . , ....... , . 
Crataegus macracantha Lodd, . , ... , .. , .... , , .. , 
Crataegus Oxyacantha L. , ... .. .. .. ....... .. .. 
Crataegus sp!noslssima Lodd. . ....• . .. .. . .. .... 
Cydonla japonica Pers. . . . ................... . 
Cydonla vulgaris L. . ... .. .. . . ... .. , ........... . 
Cytlsus weldeni Vis. . . . . . ..... ... ..... ........ . 
Ginkgo biloba L. . ........................... . 
Halimodendron argentium Fisch. . ... .. ....... . 
S. Europe .......... • ..... 
N. America .... ... ... ..... . 
Europe & Orient . . .... . . . . 
Cent. & S. Europe ....... . 
N. America ........... .. .. . 
Europe .... .... . .... ... . . · 1 
Siberia . . . . . . . . . .. . . .... . ·ii 
~~p~:r~~~. "" "" " ·. ·::::::::::II 
S. Hungary .. . . .. . . • ... .. 
Japan .•........ .. . . ...... 
Siberia & Tar. . .......•.•. 
Magnolia Soulaogeana Soul. . ... ............. ... J Japan ................... . 
Platanns orientalis L. . .. .... ............. . ... · I Europe & Orient ........ . . 
O =No growth. 
Control. 11 Etherized 48 honrs. 
.:; 
.c:" ~" ~~ 
i:;.c 
" 
Days 
0 
• 13 
0 
• 12 
s 
s 
0 
2-5 
17 
0 
• 11 
0 
0 
0 
5 
10 
• 7 
0 
s 
17 
29 
.!:.'= ,,~ 
..... ,, 
"'"' 
"'"' ,,o 
i:::i 
Days I\ 
o I 
0 11 
0 11 
• 
11 I I 13 
0 11 
0 11 34 11 
0 11 
0 11 
• 
14 11 
0 I I 
0 11 
0 11 
8 11 
1a I I 
0 11 
0 11 
21 I 3: I 
."1 ~= 
.a" 
... " ~~ 
z~ 
" ~~,,o 
" 
i:::i 
Days Days 
• 23 0 
4 0 
16 0 
4 I 0 
~ I : ~~I I 
o I o 
:1 
10 I 
• 4o I 
: I 
~ I 
0 
0 
0 
Q 
10 
11 
0 
15 
0 
•251•43 
51. 12 
5 0 
21 • 27 
Etherized 48 
+ 48 hours. \I 
Etherized 
72 hours. 
.:; 
.a" +>d 
;:,::ttJ 
0"' ~"' 
<:!> 
Days 
21 
• 1 
• 6 
3 
• G 
~.9 
" ~ 8. 
"0 
i:::i 
Days II II 
* 39 
o I 
0 
0 
14 
0 
I 
.:; ~Cl 
:Sa 
""" o~ 
~-
" 
"'"' 
"'"' 
,,o 
cs i:::i 
Days\ Days 
• 22 • 32 
• 3 0 
0 0 
6 I) 
4 9 
4 • 10 
21 27 
15 25 
o I o 
0 0 
1 
0 
7 
0 
• : I 
: I 
0 
• 34 
3 
• 5 
• 18 
0 
0 
rn II 
0 11 
~ II 
12 11 
0 
0 
10 
0 
10 
6 
0 
10 
0 11 
0 1 · 4 
. 451 0 
8 1 · 4 
*121 . 11 
• 26 . 4 
0 
0 
la 
0 
0 
15 
0 
13 
0 
0 
0 
15 
17 
~ 
H 
z 
>-l 
!:J 
!;ij 
l'l 
Ul 
>-l 
'"cl 
t'1 
~ 
0 
Cl 
H 
z 
'"cl 
t" 
> z 
>-l 
V' 
.j:>. 
H 
TABLE III. (Continued.) 
Treated with ether only from November 17-24, 1905. .j::.. 
ti) 
. =Leafbud. * = Flowerbud . O=No growth. 
Conb·ol. II Etherized Etherized 48 \ \ Etherized ~ 48 hours. + 48 hours. 72 hours. H [/) [/) 
0 
I II ,.... SPECIES. HABITAT. .E ~.9 .E ~.s .E ~.E .E ""'" 
'--< 
I ::i- :i:i 
" -s ~ " " " .... :8 § ... 
" 
'"'= "'" 
... 
"'" "'" ~"' " ~ :> .... "'"' ::=~ Vi~ ~"' "'"' ~"" "'"' ~$ "'"" e.8 "'"' 2.8 "'"' <;) pO l': ,0 "g 0 ,,o ,,o ~ C!> il:i C!> il:i C!> il:i C!> il:i 
Days I Days tr1 Days Days Days Days Days Days ~ 
'ti Prunus Armenlaca L. . ... ...... .. . . ... . . .. . .... Caucasus . . . ..... 
···· ···· · 
• 12 0 0 o , • 11 0 . 10 0 
Prunus padus L. . ........ • . . ... . . .. . ... .. .•. .. Europe & Asia ........•.... 0 0 • 2 
I 
• 1 • (/) 0 0 4 I) >') 
Prunus serotlna Ehr. . . . • . . . . . . . . . . . ....... . . . N. America .... .. . .... . . . . . • 10 0 • 5 • 14 • 1 . 13 • 4 0 t Prunns vlrglniana L. .. .. . .. . . . . ... . .... . .. ... N. America .... . . ..... .. . .. 
1 
23 29 4 10 4 • 10 • 5 0 
:::0 Pyrus amerlcana DO. . .......... ... ............ N. America . . . ... .. ....... . 0 0 0 0 0 0 . 14 . 18 [Ij 
Europe & Asia . . . . . . . . .. . . . I [/) Pyrus Aria, var. edulls Ehr. . .... ..... ........ 54 59 • 39 0 0 0 0 0 [Ij 
> Pyrus aucuparla Ehr. .. . . . . . . .. . ............. Eurvpe & Asia . . . . . . . . . . . . . I 23 30 5 l~ j 3 8 4 6 :i:i n Pyrus malus L. . .. • . • . • • ..................... Europe & Asia ........... . . • 13 • 30 • 10 7 . 15 • 9 0 il1 
Pyros mlcrocarpa DC. ... .... ............... .. N. America . ....... . . . . .. .. 39 45 0 . 21 . 27 . 11 . 15 td 
Pyrus prunifolla Wllld .•• . •. •. . . • .. . ......•. . .. Siberia ..... . ....... .. .. . .. 14 21 10 18 3 . 11 4 . 15 Q t"' Quercus amblgua W. . .......... .. .. .. .. ..... .. N. America .......•. . • .... 0 0 0 0 . 11 . 25 0 0 t"' [Ij Quercus Dshorocheusls C. Koch .. .. . . ..... . ..... Europe . .. ....... . .. ..... 25 33 0 0 0 0 . 12 . 19 >-l 
.... Quercus mncrnnthera F. & M. .... .. .... ...... Caucasus .. . ... .. . . . .. .... 0 0 I 22 0 . 11 . 21 0 0 z Quercus macrocarpn Mlchx. 
···· ·· ············ 
N. America .... . ........... 45 0 
I 
29 0 0 0 0 0 z 
Quercus ramosn Booth , . . . . . .. . .. . . ......... . N. Ameriea ......... . .. . . .. 43 0 23 31 0 0 0 0 ? 
Rhododendron pontlcum, var. Cunningham!, L .. . S. Europe & Asia Minor ... 0 0 16 lfl 0 0 0 0 ;< 
Robinia Pseud-acacla, var. amorpliaetolia L. .. N. America. . ......... . .. .. 16 20 10 0 6 0 8 • 14 
Sorbus grneca Lodd. & Steud. . ....... . ...... . . . Europe & Asia ... . . .. . .. . .. 0 0 28 55 0 0 . 14 . 29 
Spiraea Llndleynna Wall. , ....... , , , ........ . , . Asia ...... . . ......... ... . 8 18 3 14 3 . 11 8 . 13 
Spirea sorblfolla L. .. ............. . ... ........ Asia ..... .. . .. .. ......... 6 7 1 3 1 1 2 3 
Tllla argentea DO. . ... ....... ..... .. .......... Europe ................... 0 0 11 0 • . 26 0 0 0 
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Fifty-six species were treated with ether in Table III, of which 
42 grew and r4 did not. Only the 42 that grew were included m 
the table. The fourteen that did not grow were the following: 
Arnelanchier canadensis Medic., North Amer. 
Arnorpha canescens Nutt., North Amer. 
Arnorpha fruticosa L., North Amer. 
Cercis Siliquastrum L., Europe and Orient. 
Catoneaster vulgaris Lal., Europe and Orient. 
Erica carnea L., South Europe. 
Fagus syl7;atica L., Europe and North Asia. 
Gleditsclzia triacanthos L., North Amer. 
Ostrya vulgaris Willd., South Europe and Orient. 
PritnHs Persica Stokes, Asia. 
Quercus alba L.. North Amer. 
Qiternts olivaefor1nis Michx., North Amer. 
Qitercus p·itbesccns W., Enrope and Asia. 
Vergilia littea Mx., North Amer. 
Of the 42 species that grew all made some growth from one 
or more of the treatments, while only a little· more than half ( 64.2%) 
of the same species grew ·without treatment. 
A clearer idea of the outcome of this experiment will be gainecl 
from the following brief summary which shows in condensed form 
the results of all of the treatments on the entire 56 species, with 
the control included for comparison : 
TABLE IV. 
Summary of Table III. Fifty-six species; treated, November 
17-24, r905. 
TRElATMENT. 
''"' '"" 
'al s- s~ 
:::M ~ " ~ "' '" 
"' 
'. 
... 
"'" 
.,, of;! 
0 O.o 
;c,o :S,., +> t;;e .. ~~ 
:S :S"' 
"" 
~.s ~ 
" "' ~"' ~re:a 
*' 
""' 
Cl.I ::::S 
.,,,, 
~~~ 
" "' +> 1=~ t.JJ'S !:: ~§= 
" f ~~ "' "''" ~f;~ " ~t; ~~to ,., 
"' .., -11 ll< 
"" 
-· -- -------· 
Daya. Days. 
Control ................... . 18.5 22.5 48.2 32.l 
Etherized 48 hrs. . ........ . 12.0 18.6 56.0 30.3 
Etherized 48 + 48 hrs. • .. . 8.2 14.2 50.0 32.1 
Etherized 72 hours ........ . 8.3 16.3 50.0 33.9 
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The marked effects of the ether are seen in the larger percentage 
that grew when treated, and especially in the shorter time required 
for growth to begin. A gain in time of growth of more than ten 
days followed the 48+48 hours and the 72 hours treatments, while 
there was but 6.5 days gain from the 48 hours treatment. Etherizing 
for 48+48 hours gave the best results in this test. 
While the summary just given shows the average time required 
for growth to begin under each treatment, it does not show the tme 
effects of treatments in their proper relations. The chief defect lies 
in the fact that, of necessity, direct comparison was made between 
easily reacting species and those that grew with great difficulty even 
under severe treatment. For example, in the control Cydonia japonica 
grew first in five days, while Pyrus aria, variety edulis, also untreated, 
did not begin to grow until fifty-four clays had elapsed. And,, when 
treated with ether for forty-eight hours, Pyrus aria, var. cdulis, re-
quired thirty-nine clays to begin growth, while the Cydonia vulgaris, 
under the same treatment, grew in one clay. Manifestly, then, it is 
unfair and does not show the exact or anywhere near the exact state 
of affairs in either case to take an average between the five clays and 
fifty-four days, in the one instance, or the one day and the thirty-nine 
clays in the other. This had to be done, however, in order to reduce 
the results to a form brief enough to admit of easy comparisons. 
The summary referred to serves its purpose but realizing its defects 
another review was prepared as follows: 
TABLE V. 
Second Summary of Table III, showing the extent of growth at the 
end of I wk., 2 wks., 3 wks., and, after 3 weeks. 
Percentage tbnt began growth !n Percentage that opened their buds fully in 
I 
TREATMENT. 
"'" 
,,.; 
,,; ,,; 
""" 
,,; ,,; 
""" ,.; :S ~ ,.; 
"'"' "" "" "" "" 
...,,,, 
"' "' "' "'il: ~ "' "' 
"'" "' "' "' "' "' 
" 
il: il: ;,., il: il:
" 
;,., 
.... 
"' "' 
~ ..-< 
"' 
., ~ 
Control . . ... .. . . ........ · 1 11. l 44.4 11.1 33.6 5.55 22.2 27.75 44.4 
Etherized 48 hrs. . ..... . ... 50.0 15.62 9.37 25.0 5 .88 47.05 23 .52 23.52 
Etherized 48 + 48 hours .. . . 71.4 10. 71 10.71 7 .14 5 .55 55.5 11.10 27.75 
Etherized 72 brs. . .. .... . .. . j 48.13 I 41.26 6.88 3.44 10.53 26.32 42 .10 21.05 
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In this second summary just given the number of days elapsing 
before growth began was divided into groups or periods. The short-
est period was one week, that is, all that began to grow within seven 
days after treatment were grouped together and in like manner all 
that grew inside of two weeks, three weeks, and those requiring more 
than three weeks respectively were grouped together. 
This method shows some results not brought out before. For 
instance, in the first summary the effects from etherizing 48+48 hours 
and of 72 hours appear to be practically the same (8.2 and 8.3 
days), but in the second or more detailed review it is seen that of those 
treated for 48+48 hours 7r.4 per cent grew inside of seven days, 
while of those etherized 72 hours only 48.13 per cent grew in the 
same length of time. This means that the ether acting continuously 
through a long period of time, although seemingly as effective as 
the 48+48 hours treatment, did not cause a quick growth in as large 
a number of plants as the latter. It is furthermore plainly shown 
that 48+48 hours of ether caused practically all the number in the 
list to begin growth during the first week dter treatment while those 
etherized 72 hours required two weeks for accomplishing the same 
results. On the other hand, the untreated plants and those receiving 
48 hours of ether were slow in starting into growth, one-third of 
the former and one-fourth of the latter beginning to grow after three 
weeks from date of treatment. 
Regarding the effects of the treatments on the time required for 
the buds to fully open, it is noticed' that at the end of three weeks 
almost half of the controls had not opened, while at the same time 
a much smaller number of the treated ones were not yet out. It is 
further interesting to follow all the way through the effects of ether-
izing for 48+48 hours. Although nearly three-fourths of the species 
began to grow inside of one week, one-fourth of the buds had not 
opened fully after three weeks. This seems to indicate that with 
many species the treatment may cause such a stimulus to the buds 
that they are quickly started into action but that the growth does 
not continue until the buds (flower or leaf) are fully open. Obser-
vations during experiments also confirm this. 
3. Experiments with Freezing, Etherizing and Use of Dark-Chamber 
(Tables VI, VII and VIII.) 
Time of treatement from November 21 to December I, 1905. 
The 35 species were given the following treatments: 
Frozen for 7 days; 
Frozen for 21 days; 
Frozen for 7 days, then etherized for 24 hours; 
Frozen for 21 days, then etherized for 48 hours; 
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In the moist, dark-chamber for 8 days; 
In the moist, dark-chamber for I7 days; 
Control. 
This was the second attempt to force growth. Ether alone hav-
ing been found to be effective in awakening many plants from their 
dormant state, two new methods of treatment-freezing and confin-
ing plants in a moist, dark-chamber, were introduced. It was desired 
also to find if the ether would exert any more influence when used 
immediately after the plants were severely frozen than would the 
freezing alone. The dark-chamber supplied two conditions not pres-
ent in the greenhouse, viz., uniform temperature and high, constant 
humidity. 
In Table VI, which follows, are to be seen in detail the results 
of all the treatments: 
SPECIES. 
Acer macrophyllum Pursh . . .. .... ....... . 
Acer platano!des L. . . .. . .. ..... .. ...... . . 
Aesculus Hippocastanum L. . ............. . 
Alnus barbata c. A. Mey ................ . 
Amorpha. ce.nescens Nutt . . . .. . ... . ..... . 
Amygdalus communls L. . .. , ............ . 
Azalea pontlca L. . ...................... . 
Betula alba L. .. ................. .. .... . 
Caragana arborescens Lnm. 
Carp!nus amerlcana M!cbx. 
Cornus Mas L. . ................... .. ... .. 
~::::u~::::a~n~~. ~~~".::::: :::: ::::I 
Gledltschla trlacantbos L. . ..... . . ..... .. ' 
Populus candlcans Alt. . ......... . ...... . 
Populns monllltera Rozier ...... ... .. .. .. . 
Prunus cerasus L. . ... ............... . ... . 
Prunus domestica L. . . . . . . . . . . . ........ . 
Pruuns vlrgln!ana L. . ................... . 
Pyrus cerasltera Tausch. . .... . .......... . 
TABLE VI. 
Treated between November 21 and December l, 1905. 
. =Leafbud. * = Flowerbud . 
HABITAT. 
N. America .. . 
Europe ...... .. 
Orient ...... , . 
Caucasus . . .... . 
N. America ... . 
Orient ........ . 
Asia Minor .... . 
Europe & A.sia . 
Siberia ....... . 
N. America ... . 
Europe ........ . 
Asia Minor 
N. America 
N. America 
Asia & N. Amer. i 
N. America .. .. i 
Asia Minor .... . 
Caucasus . ... . . . 
N. America 
As:la Minor .... 
Control. 
$ 
:S; 
1df 
~~ 
.. 
::::" ,,-
.., 
" "'"' 'g g. 
i:::i 
Days I Days 
0 0 
0 0 
• 21 • 33 
22 27 
• 21 • 29 
9 . 13 
• 25 • 37 
17 23 
9 0 
0 0 
• 1l 
0 
53 
11 
19 
3S 
• 11 
0 
25 
II 
• 11 
• 15 
0 
16 
2.5 
42 
• 16 
0 
31 
15 
Frozen 7 
days. 
E! 
~g 
l<il' 8.0 
0 
Da:rs 
0 
0 
31 
0 
0 
5 
35 
11 
4 
35 
• 4 
0 
0 
0 
13 
26 
5 
0 
• 17 
13 
.. 
::l" ,,_ 
.., 
" "'"' 
"'"' 0i:::i 
Days 
oi 
0 
44 
0 
0 
• 19 
58 
18 
11 
45 
• 7 
0 
0 
0 
IS 
33 
19 
0 
0 
20 
0 =No growth. 
Frozen 21 
days. 
.;l 
"'" ~~ 
8-"' 
0 
.. 
::::" 
.:::-
" ~~
"" 
"" 
Days I Days 
0 0 
20 35 
22 35 
0 <) 
• 23 36 
7 • 15 
0 0 
131 • 13 
0 0 
0 0 
• 1 
0 
0 
0 
15 
21 
5 
16 
• 21 
. 24 
• 7 
0 
0 
0 
19 
33 
14 
23 
0 
35 11 
Frozen 7 
days; 
Etherized 
24 hours. 
E! 
:S § 
l<il' 8.0 
0 
... 
::::" ::·~ 
.., 
" "'"' 'g ~ 
i:::i 
Days Days 
0 0 
41 53 
22 32 
0 0 
0 0 
6 12 
0 0 
6 18 
3 0 
31 41 
• 10 
0 
33 
0 
13 
26 
3 
0 
• 6 
• 13 
0 
0 
43 
0 
lS 
32 
18 
0 
22 
18 
Frozen 7 
days: 
Etherized. 
48 hours. 
.s 
:8 'g 
~~ 8.0 
0 
Days 
0 
0 
19 
0 
0 
3 
0 
4 
3 
19 
11 
0 
0 
0 
• 4 
. 23 
• 4 
0 
0 
5 
.. 
::::" ::-
.... 
" "'"' 
"'"' 
"" 
"" 
Days 
0 
0 
26 
0 
0 
9 
0 
9 
0 
27 
17 
0 
0 
0 
• 9 
20 
17 
0 
0 
16 
Dark 
Chamber 
8 days. 
.;1 
"'" [; ~ 
8.0 
<:!> 
Days 
41 
48 
15 
0 
• 24 
0 
9 
11 
0 
0 
• 11 
0 
0 
12 
24 
27 
• 10 
0 
• 29 
• 11 
.. 
::::" 
.:::-
" "'"' '§' ~ 
Days 
45 
55 
29 
0 
45 
0 
13 
15 
0 
0 
* 15 
• 19 
0 
0 
27 
33 
19 
0 
0 
0 
Dark 
Chamber 
17 days. 
.;l 
:8 § 
~ii' 8.0 
0 
.. 
::l" ,,_ 
.... 
" "'"' -g 8' 
"" 
I 
Days I Days 
0 0 
42 0 
15 • 30 
0 0 
23 . 29 
o I o 
39 • 44 
11 I 15 
o I o 
0 0 
• 11 
0 
52 
0 
22 
21 
• 9 
0 
• 39 
. 11 
• 15 
• 10 
0 
0 
25 
25 
18 
0 
0 
31 
~ 
H 
z 
t-l 
~ 
~ 
t'rj 
{fl 
t-l 
1--(j 
t'rj 
:>;) § 
H 
z 
1--(j 
~ 
~ 
V' 
~ 
TABLE VI. (Continued.) 
Treated between November 21 and December I, 1905· 
. =Leafbud. "' = Flowerbud. O =No growth. 
I Frozen 21 Frozen 7 Control. Frozen 7 days. days; dnys. Fltherlzed 
I 24 hours. 
----
--
- -----
-
SPECIES. HABITA'.I'. 
.s ... .s ... .s ... £l ... ::1" B.s ~ .!:l B.s 
,;i§ =- ,s § .0" .0" .... 
" ""'" 
'H" ... " ~"' ~"' IJ:i!' "'"" l<al' "'"" l<"" "'"' l<"" "'"' 'g ~ 'g g. e~ ""0. :::~ 'g ~ g.o g.o .,o 
C> P1 C!l P1 C!l P1 C!l P1 
Days / Days I Days Days Days I Days Days Days 
Pyros communls L. . . . . . . . .••.•.......... Flurope & Asia . • 9 
. 151 • 6 . 19
 6 . 13 • 7 . 14 
Pyrus mains L. 
·· ······· ··· ··· ···· ··· ··· 
Europe & Asia . . 11 . 16 . 13 . 18 . 23 0 9 . 18 
Pyros mlcrocarpa DC. .... ............... N. America .... • 21 . 28 . 15 . 23 . 20 . 27 • 14 . 22 
Pyros prunltolia Willd. .. ..... .. ....... . .. Siberia ·· ····· · . 11 • lG I . 12 . 22 5 . 13 6 . 12 
Quercus Dshorochensls C. Kocb . . •... . . . .. Flurope ·· ···· ··· • 17 0 I 0 0 0 0 0 0 
Robinia Pseud-acacln, var. amorphaefolla L. N. America .. .. 0 0 I 0 0 0 0 0 0 
Salix alba v!telllna pendula L. . ... . . . ... . Asia & Afrlcn . 7 . 11 I . 6 0 6 . 10 3 8 
Sophora Japanlca L. . ... . . .. . . , ..... • ..•. . Japan & China . 0 0 l 0 0 0 0 . 13 . 17 
Sorbus graeca Lodd. & Steud. . . ........... Flurope & Asia . . 0 
. 2~ I 0 0 0 0 • 29 . 37 Syrlnga vulgarls L. ······ ··· ······ ······ Orient ........ . . 17 6 . 12 • 10 . 14 I . 5 9 
Vergllia lutea Michx. • • ... .. . . ..... . .. . .. N. America .. . . 0 o I 0 0 o I . 38 . 42 
Viburnum Lantana L. .. ........ . ........ Europe & Orient • 26 . 29 I 7 I . 12 0 o I . 22 0 
Frozen 7 
II 
Dnrk 
dn:ys ; Chamber 
Fltherlzed. 8 days. 
48 hours. 
.s """ .s ~.!l ::;i-
.0 " " ,s§ 'H" ,_," ~11:"" "'"' ~~ ~~ e~ ""0. .,,o ,_..o .,,o 
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• 3 . 19 6 . 14 
0 0 . 11 . 18 
. 10 . 18 • 15 . 26 
8 . 16 . 12 . 17 
0 0 0 0 
0 0 0 0 
9 . 13 3 9 
0 0 . 14 . 18 
. 27 . 36 0 0 
0 0 . 13 . 23 
. 14 . 20 0 0 
0 0 . 28 . 31 
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17 days, 
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In Table VI, only three species out of the 35 made no growth 
whatever: 
Acer dasycarpum Ehr., North Amer., 
Amorpha fruticosa L., North An1er., and 
Fagus sylvatica L., Europe and W. Asia. 
Of the 32 species given in Table VI, 93.7 per cent grew from 
one or more treatments, while only 65.7 per cent grew without treat-
ment. A fairer method of considering the results would be to com-
pare the control with each of the treatments separately. This method 
will give the relative merits of each treatment while comparing the 
control with all of the treatments merely shows in general that the 
sum of many conditions gave better results than one condition. 
In the last table only the 32 species that grew were given but 
in the following summary of Table VI, all the 35 species treated are 
considered, including the control : 
TABLE VII. 
Summary of Table VI. Thirty-five species ; treated between 
November 21 and December I, 1905. 
. =Leafbud. * = Flowerbud . 0 =No growth. 
,; 
~ 
.. 
.... 
"' TREATMENT. :S 
"' .. 
.:l 
" "' i:: 
"' 
"' 
days. cluys. 
1 Control . ...... .. . . .... . 18.0 21. 7 65.7 
2 Frozen 7 days . . . . . . . . . . . . . . . . . . . .. ... . .... . 14 .4 22 . G 54.2 
3 Frozen 21 days . ... ... . ... ..... . . 14.2 21.3 51.4 
4 Frozen 7 days; etherized 24 hours ..... .. .. . 15.G 24 .3 65.7 
5 Frozen 7 days; etherized 48 hours . . .. .... .. 10.a 18. 7 45.7 
6 In mois t dark chamber s days .... . ........ . 17 .7 24. 7 60.0 
7 In moist dark chamber 17 days . . .. . . . .. . . 21.7 24 . G 57 . l 
'Cl 
.. 
lil 
"' o· 
.... ~ 
"'" :S"" 
., 
"'"" .... 
.,.c 
~!: 
"'"' ~:S 
"' 
60.0 
51.4 
45.7 
57.1 
42 .8 
54.2 
51.4 
The review shows some very interesting results. No. 5 made 
the quickest growth, average ro.3 days, a gain over the control of 
7.7 days. 
Freezing for one week and for three weeks (No. 2 and No. 3) 
caused about the same results in length of time required for growth 
and the percentage that grew. 
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Comparing No. 2 and No. 4 it is seen that the addition of the 
ether did not hurry the growth but the increase in the number of 
those that grew was more than I I per cent. 
Comparing 3 and 5, similar treatments except for the ether, the 
anesthetic seems to have exerted an extraordinary effect in two ways: 
first, the time was much shortened ; and, second, a smaller percentage 
grew. 
In every treatment but one-No. 4-a smaller percentage grew 
than the untreated. On the other hand, every treatment but one-
N o. 7-caused a quicker growth than the control. 
It will further be noticed that the treatment giving the shortest 
time for growth (No. 5, gain 7.7 days) shows the smallest number 
that grew, loss 20 per cent! This is true in less degree with nearly 
all of the treatments. 
Evidently freezing, followed by strong etherization, exerts a 
profound influence on dormant plants, causing them either to grow 
and grow quickly or to be killed or severely injured. There was 
little evidence of any of the plants remaining indifferent to the treat-
ments. 
More than half of the species grew without treatment--65.7 per 
cent. In no case did a treatment cause a larger percentage of growth 
than the untreated and only in one instance-No. 4-was it equaled. 
Those species that grew without treatment and also many that 
forced easily, were often injured by the severe treatments. In other 
words, they responded readily to the treatments, but when prolonged, 
as in No. 5, many were killed and thus the percentage that grew 
would be very small. This is the explanation for the small percentage, 
in general, of the treated ones that grew. No. 4, however, seems to 
have been an exception. 
Below will be seen a second summary of the last experiment in 
which the time required for growth to begin is again divided into 
weekly periods up to three weeks, when all that grew after that are 
grouped under the heading of "more than 3 weeks." 
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The most noticeable thing about this review is the large percentage 
that made a quick growth from treatment No. 5 (frozen 7 days then 
etherized 48 hours). This was the treatment that caused growth 
in the shortest average length of time, and it is now found-as before 
-that the first week saw the beginning of growth in a great majority 
of the species. Unlike the previous experiment, however, the growth 
in this case was not of a temporary nature, but continued until the 
buds were fully open. 
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A queer feature brought out by the table was the behavior of 
those frozen seven days. Just why a large percentage of the species 
should have made a quick growth there is not clear when the average 
number of days required for growth, as shown in Table VII, was 
14.4 days or 4.I days more than the No. 5 treatment. 
Taking up the first column in the summary, the percentage of 
species that grew inside of one week, and comparing the control with 
each of the others the full effects of the different treatments are seen 
in a striking manner. 
4. Experiment in Etherizing, Drying, Freezing and Dark-Chamber, 
Singly and in Combination (Tables IX, X and XI). 
Date of treatment December 8 to 23, I905; number of species 70. 
The treatments were as follows : 
Etherized 48 hours ; 
Etherized 48+48 hours; 
Dried I day; 
Dried 2 days; 
Dried 3 days; 
Dried 4 days ; 
Dried 5 days ; 
Frozen 8 days; 
Frozen 14 days; 
Confined in dark-chamber 8 days; 
Confined in dark-chamber 14 days ; 
Frozen 8 days, then etherized 48 hours; 
Frozen 8 days, then etherized 72 hours; 
Frozen 8 days, then in dark-chamber 5 days ; 
In dark-chamber 8 days, then etherized 48 hours; 
In dark-chamber 8 days, then etherized 72 hours; 
Control. 
This was the last of the three main sets of treatments, and was 
by far the largest of them all, both in point of number of species 
used and the number of treatments employed. Ether and freezing, 
singly and in combination, having proved beneficial in forcing growth 
and an independent test in drying (not shown here-see page 78) 
having shown some interesting results, it was desired to compare the 
effects of these three treatments in particular. At the same time the 
dark-chamber was tried again by itself and also followed by ether-
ization. The full results are given in detail in Table IX which fol-
lows: 
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TABLE IX. 
Treated from December 8 to 23, 1905. 
. =Leafbud. * = Flowerbud . 0 =No growth. 
TREATMENT. 
Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( Began growth In . ... . 
Buds fully open In .. . 
( Began growth In .. . . . Etherized 48 houro . . . . . . . . . . . . ... . ... . 
Buds fully open In .. . 
( Began growth In . ... . Etherized 48 + 48 hours . . . . • . . . . . . . . . . Buds fully open In .. . 
Drled 1 day ....... ...... . ... .. ..... . . 
Drled 2 days . . . . . . . . . . . . . .• .. . . .... ... 
Drled 3 dnys . . . . . . . . . . . . . . .... .. .. • ... 
Dried 4 dnys . . . . . . . . . . . . . . .. •.•. ...... 
Dried 5 days . . . . . . . . . . . . . . . ...... .... . 
Frozen 8 days .... ... .... . 
Frozen 14 days ..... .. . 
In dark chamber 8 days 
In dark chamber 14 days 
Frozen S days; etherized 48 hours 
Frozen 8 days; etherized 72 hours ... . . 
Frozen 8 days; In dark chamber 5 days 
Dark chamber 8 days; etherized 48 hours 
Dark chamber 8 days; etherized 72 hours 
[
Loss of weight . ... . . . . 
Began growth In ... . . 
Buds fully open In . . . 
[
Loss of weight . . .. . . . . 
Began growth In . .. . . 
Buds fully open In .. . 
[
Loss of weight . ..... . . 
Began growth In . ... . 
Buds fully open In .. . 
[
r,oss of weight ... . .. . . 
Began growth In .. . . . 
Buds fully open In .. . 
[
Loss of weight .•.....• 
Began growth In . .. . . 
Buds fully OJ><'n In .. . 
( Began growth In .. ..• 
Buds fully open In .. . 
( Began growth In . . . . . 
Buels fully open In .. . 
( Began growth In . . ..• 
Buds fully open In .. . 
( Began growth In . ... . 
Buds fully open In .. . 
( Began growth In .... . 
Buds fully open In . .. 
1 
( Began growth In ..... 
1
. 
Buds fully open In .. . 
( Began growth In .. . . · 1 
Buds fully open In . · · 1 
( Began growth In .. .. . 1' 
Buds fully open In .. ., 
I 
( Began growth In ..... 1 
Buds fully open In .. . ! 
..:l ~ 1l ~ 
"' 
"' 
0 
c. 
8 olj 
" " ~ ... 0 
"' ;3 
" -<l !'ii 
Days. 
20 
25 
0 
0 
0 
0 
4.00% 
0 
0 
6.85% 
17 
0 
9 .56% 
• 14 
0 
12.15% 
0 
0 
14.92% 
. 9 
21 
26 
0 
0 
0 
20 
27 
23 
0 
30 
0 
0 
0 
2G 
0 
22 
0 
0 
0 
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j~ 
1l ~ 
., .. 
~= si Ei c. :; 
.. 
"' " 
... ~ si ...; 
... ~~::I 0 
-<l ~ 
Days. 
0 
0 
9 
32 
12 
0 
9 .52% 
0 
0 
8.97% 
0 
0 
11.26% 
• 17 
0 
16.60% 
0 
0 
18.60% 
0 
0 
14 
0 
0 
0 
30 
38 
24 
37 
0 
0 
10 
16 
0 
0 
17 
34 
26 
32 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, 1905. 
=Leafbud. * = Flowerbud. O =No growth. 
a 
" 
"' ... 
TREATMENT. " 
.; 
" '"' l:i' ;:: 
" "' "",.; s
...... 
-<! ~r.1 
:i -<! 
i Days. 
( Began growtll in .... . . ! 25 
Bud~ fully open in ... . i 0 Control. .......... . . .. . .. . .....
..... . .. . 
(Began gl'Owth in ..... . ! 0 
Bud" fully open in . . .. 1 0 
Etherized 48 llours . ... . .. . • . ...... . .. ... 
( Began growtll in . ..... : 0 
Bud.s fully open in .... 1 0 
Eltllerized 48 + 48 hours .. .. .. .. . . ... . . . 
( Loss of weight. . . .... 4.60% 
Began growth iu ..... . 15 
Buds fully open in ... • 22 
Dried 1 day .......................... .. 
[ Loss of weight .. . .... 7.14% 
Begun growtll Ju . . . .. 0 
Buds fully open in . . . 0 
Dried 2 days ...... .... .. ..... ........ .. . 
( Loss of weight ....... 0 .84% 
Begun growtll in ..... 0 
Buds fully open In ...• 0 
Dried 3 d11ys ... ......... . ............ .. . 
( Loss of weight ...... . 21.31% 
Begun grmvth in .. .... 0 
Ruds fully open in . . .. 0 
Dried 4 days ....... .. ......... ....... . . . 
r Loss of weight . ... . . . 23.26% l Began growth In ...... • 12 
Buds fully open in .... . 18 
Dried 5 days ........ .. . ....... .. ...... .. 
( Began growth in ...... 0 
Buds fully open In .... 0 
Frozen S days ........... . . . . . . .. ... . ... . 
( Began growth in .. . .. 0 
Buds fully open in ... . 0 
Frozen 14 days .......... .. ............. . 
( Began growth In .... .. 0 
Buds fully open In .... 0 
In dark chamber 8 days . . ... . ....... .. . . 
( Began growth In .. . ... 0 
Buds fully open in . .. . 0 
In dark chamber 14 days .... .. ........ .. 
( Began growth In ...... 0 
Buds fully open in .... 0 
Frozen 8 days; etherized 48 hours . . .... . 
( Degnn growth in . ..... 0 
Buds fully open in ...• 0 Frozen
 8 days; etherized 72 hours .. .. .. . 
( Began growth in •..... 0 
Bullis fully open in .... 0 Fro
zen 8 days; in dark chamber 5 days .. 
( Began growth in .... .. 0 
Buds fully open in . .... 0 
I 39 ( Began growth in ...... , 
Buds fully open in . ... I 47 
Dark ch11mber 8 days; etherized 48 hours 
Dark chamber 8 days; etherizM 72 hours 
.. 
;; 
12 
"' ~
.; 
". o..:i §' 
SS ... 
" 
"'" ~" i:1 
-<! ..,; 
Days. 
0 
0 
0 
0 
0 
0 
4.95% 
0 
0 
8.91% 
0 
0 
12.90% 
0 
0 
15.17% 
0 
0 
21.90% 
0 
0 
0 
0 
0 
0 
0 
0 
18 
25 
0 
0 
0 
0 
0 
0 
23 
0 
20 
30 
.8 
·co ,.;i ~ 
,g E 
"~ 
=:= ,; 
.... ~ "' " " ~ ~ ;; ., .. 
< 0 
Days. 
0 
0 
17 
24 
7 
30 
5 . 60% 
. 48 
0 
7.18% 
48 
0 
12. 31% 
15 
23 
12. 73% 
47 
52 
10 . 52% 
34 
0 
0 
0 
0 
0 
35 
0 
30 
37 
13 
0 
11 
24 
0 
0 
20 
I 
0 
20 
84 I 
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TABLE IX. ( Continued.) 
Treated from December 8 to 23, 1905. 
. =Leafbud. * = Flowerbud . O = No growth. 
..; 
.;, I 8 
"' J~ .. -:;; .s ii;: 
'O ..:l ,g~ ,g . ~ 8 =i; ,; § ~ ,; .e ,; 
"' "' -1: " 51 "' " ~ .. 
"""' ~ ll<.j " ..:"' '" " 
'" 
~ "' 
" 
8 =.!l 8 8 t~ "' "' < ... 0 < il "' 8 iJ < ~~ .., .. z z "" " " z < < < !'ii < 
Days. Days. Days. Days. 
33 39 0 0 
43 45 0 0 
0 9 LS 10 
0 25 0 22 
0 17 • 11 7 
0 0 • 18 22 
3 .77% 4.13% 6 .90% 7. 31% 
31 34 • 20 0 
43 0 • 29 0 
9 .34% 6 .83% 8.45% 9.19% 
.20 37 0 0 
• 42 0 0 0 
H. 96% 6.07% 3.41 % 12 .64% 
.21 32 • 16 0 
32 0 • 24 0 
rn.66% 14 .45% 11.04% 14 .15% 
16 • 23 14 0 
28 0 39 0 
19. 05% 17 .64% 15. 66% 12 .50% 
12 17 0 18 
• 20 25 0 26 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 26 0 0 
0 36 0 0 
32 . 23 
I 
0 24 
0 . 37 0 0 
13 13 0 0 
0 0 0 0 
0 10 0 10 
0 0 0 0 
0 16 0 0 
0 0 0 0 
32 20 21 19 
0 34 0 . 25 
0 . 21 0 . 18 
0 0 0 . 24 
I 
55 
..:l 
8 
" " ii. ~ ~ "' £:-< !'ii 
... Iii 
"' 
" < rt.i 
Days. 
. 27 
. 36 
s 
0 
0 
0 
7 .72% 
• 12 
* 21 
11. 76% 
• 11 
• 20 
16 .82% 
0 
0 
17.93% 
0 
0 
10.0% 
0 
0 
0 
0 
0 
0 
• 21 
0 
• 22 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 
0 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, I905. 
. =Leafbud. * = Flowerbud . O =No growth. 
... 
TREA'rMENT. 
8 = ~ 
" ~ 0 ;:; ot:l 
!!. ~ 
.. 0 
CJ .... () 
"' < ril
Days. 
( Begun growth in .. . ... 19 
Bud" fully &pen in . . . . 33 
Control. . .......... . . .. .. • . •. . . . .• . . .. .. 
( Began growth In ...... 0 
Buds fully open In .•.. 0 
Etherized 48 hours .. . , .... • . . .. ..... ... . 
( Began growth in . .. .. . 0 
Bnds fully open in . ... 0 
Etherized 48 + 48 hours .. . .. . .......... . 
(Loss ot weight ...... . . 4.04% 
Begnn growth In .... . 0 
Buds fully open In .... 0 
Dried 1 day • .. . .. .. . . . , . • .•. • ... • .. .. .. • 
(Loss of weight . . ... . . G.31% 
Began growth In . . ... . 0 
Buds fully open in ... . 0 
Dried 2 days . . .. . . . . . .. .. . .. . ... .. .. .. . . 
( L<>ss ot weight ........ 9.S9% 
Begnn growth In . ..... 0 
Buds fully open in .... 0 
Dried 3 days .•.... . . . . .•.......... ..... . 
( Loss ot weight. ...... 11.21% 
Began growth In .... . 0 
Buels fully open In ...• 0 
Dried 4 days . . ... •. . ... . .. . . . . .. .. . . ... . 
( LoRs of weight. . . . . . . . 
Began growth In ... .. . 0 
Bud" fully op~n ill .... 0 
Dried 5 days ........ .. .. . ....•. .. . ...... 
( Began growth In . ... .. 20 
Duds fu1ly opC'n in . . .. 29 
Frozen 8 days ... .•. . . ......... . ..... • ... 
( Began growth 1t1 • ..•. . 0 
Bncls fully op~n ill . .. . 0 
Frozen 14 days .. . ........... . . . ...... .. • 
( Began growth 111 .... . . 23 
Buds fully open in . . . . 0 
In dark chamber 8 days . ... . .. . . .. . . ... . 
( Began growth In . ... .. rn 
Buds fully open in . ..• 27 
In dark chamber 14 days . .. ....... . . ... . 
( Began growth in ...... 0 
Bnus fully open in .... 0 
(Began growth in ...... , 0 
Buds fully open in .. . . 0 
~'rozcn 8 days; etherized 48 hours ...... . 
Frozen 8 days; etherized 72 hours ...... . 
( Begnn growth In .... . . 0 
Buds fully open in ... . 0 
Frozen 8 days; in dnrk chamber 5 dass .. 
(Began growth in . . .... 19 
Buds fully open in .... 25 
Dark chamber S days; etherized 48 hours 
( Eegan growth in ..... . 0 
Buds tully open in ...• 0 
Dark chamber S days; etherized 72 hours 
... 
< 
"' .. d ,; 
"' 11 
"' 
" '" ;; 8
~ < 
"' <l z 
Days. 
0 
0 
49 
0 
39 
0 
3.12% 
50 
56 
8.67% 
0 
0 
8.33% 
50 
0 
8.33% 
49 
0 
13.85% 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, 1905. 
• =Leafbud. * = Flowerbud. O=No growth . 
.. 
" ~ .,; 0 -t . !:I s 
.. ""13 & " " ..:i ~ .. <l;:: 'El iii g ~ .. 
"' 
.. 
" :Il 
. ., 
.... 
"' 
.. 
"' 
" ;:: ~ .. s IS ::: .. :;:l ~ ., ~..q ... " Ci .... IS s " 'CbD "' ;:: °bo_;J "'.C ., s ..:; 
"' 
.s 
<l,d ., ~z s" s . "' :s s 
"'"' 
o::s ci o"" s " 
.. 
"" ..q ~ .. ., .,o ..q ""' 0 ~e:; .. ..... .E Ol .. .s~ !J:S l3<11l c. -g ... Ol z .. z .. "' " ..q ..q Ii< ..q .... ..q ..q 0 ..q ..q 
Days. Days. Days. Days. Days. Days. 
. 29 0 18 19 • 14 • 22 
34 0 . 18 28 0 0 
26 0 9 11 • 11 • 20 
30 • 10 16 34 . 23 0 
0 0 0 10 . 7 • 16 
• 18 • 6 0 18 • 21 • 21 
6.01% 8.40% 10.78% 3.33% 11.21% 6.12% 
0 14 19 0 • 14 • Zl 
• 17 20 25 0 . 27 • 28 
12.78% 12. 98% 17.88% 10.22% 10.56% 10.00% 
0 0 15 0 • 20 • 21 
0 0 . 21 0 • 34 0 
16.36% 13.25% 31.14% 6.66% 20.0% 13.63% 
32 0 0 0 • 14 • 20 
38 0 0 0 
I 
. 27 . 28 
12.35% 20.51% 87 .83% 10.27% 18.91% 14.56% 
32 0 0 0 • 21 • 10 
37 0 0 0 • 32 0 
20.92% 16.69% 12.!1'4% 21.92% 16.16% 
• 18 0 0 0 • 13 0 
• 24 0 0 0 . 25 0 
0 0 0 0 • 10 0 
0 0 0 0 • 28 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
30 • 40 0 0 • 32 • 25 
34 • 44 0 0 * SS 0 
38 44 0 26 • 32 • 24 
43 0 0 0 0 
I 
34 
0 0 0 0 0 0 I 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 
I 
0 0 0 
0 0 0 0 0 0 
15 I 0 0 19 • 27 • 22 • 21 0 0 85 • 34 0 
0 • 23 0 0 • 30 • 22 
• 22 
. 31 0 0 0 0 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, Igo5. 
. =Leafbud. * = Flowerbud. 0 =No growth . 
..:l 
:l .; 
TREATMENT. 
"" "' 'a i 
"' 
8 
'.§ -<l 
<II z i:ll 
Days. 
Control. ..... . . .. . .. ....... • . . • . .... . . .. ( Begnn growth in .. . ... 26 
. Buds fully open in . . . . 32 
Etherized 48 hours . .. . .. ................ ( Began growth 1n . . . ... • 7 
Buds tully open in .... • 12 
Etherized 48 + 48 hours ..... .. . .. ....... (Begun growth in ... . .. 4 
Buds fully open In .... 11 
[ Loss or weight ..•...• 7 .95% 
Dried 1 day ......... ... ................. Began growth in ..... 26 
Buds fully open In .... 87 
[Loss or weight .. . . . .. 12.79% 
Dried 2 days .. . .. ... .... ....... .. .. . .... Began growtll in . . ... . 26 
Buds fully open in .... 37 
[Loss or weight ........ 14.11% 
Dried 3 days ............................ Began growth in ...... 24 
Buds tully open ln ... . 29 
[ Loss ot weight ....... 18 .93% 
Dried 4 days .... .. ..... . ...... .. ..... .. . Began growth 1n . ..• •. 24 
Buds fully open in .... 32 
[Loss of weight •....... 20.77% 
Dried 5 days .. . ......................... Began growth In .••.. 21 
Buds fully open In .... 27 
Frozen 8 days 
··· ·· ······ ··· ...... . .. ... 
( Began growth In ...... 29 
Buds fully open In .... • 34 
Frozen 14 days ......... . ....... .. ....... ( Began growth In . ...•. 0 
Buds tully open In .... 0 
In dark chamber 8 days . ......... . . . . ... ( Begnn !l'rO•vth in . ..... • 22 
Buds tully open in ... . • 26 
In dark chamber 14 days .... . ........... ( Began growth In .•... . 0 
Buds fully open In .... 0 
Frozen 8 days; etherized 48 hours ..... • . ( Began growth in ...... 0 
. Buds fully open In •.•. 0 
Frozen 8 days; etherized 72 hours ....... ( Began growth In ...•.. 0 
Buds fully open In ...• 0 
Frozen 8 days; in dark chamber 5 days . . ( Began growth in .. ... . 30 
Buds fully open in . . . • 36 
Dark chamber 8 days; etherized 48. hours ( Began growth 1n ...... 13 
Buds fully open In .... 21 
Dark chamber 8 days; etherized 72 hours ( Began growth in ...... 12 
Buds fully open in ...• 20 
~ 
~ .; 
"' "' "'. i <11"1 §'5 8 
~;;:1 -<l ~ ... z. 0 
Days. 
0 
0 
0 
0 
0 
0 
14.28% 
0 
0 
10.87% 
0 
0 
15.08% 
0 
0 
12.72% 
0 
0 
19.58~{, 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
25 
0 
0 
0 
!:i 
... 
t!> 
.. [;: 
., 
.. & 
" 
., 0 
I;! ~ 
.... IS'l 
.. 
" 0 rn 
Days. I 
0 
0 
10 
16 
• 13 
. 20 
5 .72% 
I 
0 
0 
9.46% 
0 
0 
12 .85% 
0 
0 
13.98% 
0 
0 
15.61% 
0 
0 
0 
0 
• 18 
. 29 
• 20 
0 
. 19 
• 27 
• 17 
• 23 
• 25 
• 81 
• 22 
• 36 
• 22 
0 
. 21 
0 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, r905. 
. =Leafbud. * = Flowerbud . O=No growth. 
" 13 ~ 1il 
i " "' ;; ,j ;a
" 
;a 
.. 
"" 
.; .. 
" 
.; 
.!! 
" 
~ .0 .. "' 
"' 
c; 
" 
t: g li1 
... .. !§ "' 13 §S 13 ~"' .; 
" "' "' 
.s . 
-<l ~ -<l "" .!! ~~ fl ~::a ill-> t3 :i 0 :i 0 0 0 0 
Days. Dnys. Days. Days. 
. 17 0 . 11 0 
• 2-1 0 . 15 0 
. 29 14 • 7 11 
. 33 . 21 11 0 
. 13 0 4 0 
. 21 • 12 7 0 
2 . 69% 9 . 17% 9.27% 11 . 66% 
• 15 0 12 0 
20 0 IG 0 
4.87% 10.0% 16.77% 20.0% 
9 0 H • 14 
17 0 18 . 25 
6 .84% 11.81% 17.74% 19 . 17% 
10 0 9 0 
17 0 15 0 
7 . 27% 11.45% 20.58% 22 . 80% 
13 0 6 0 
19 0 12 0 
10 . 88% 13 .33% 12.22% 32. 85% 
8 0 8 0 
15 0 • 14 0 
. 15 0 . 14 0 
• 22 0 . 20 0 
0 0 0 0 
0 0 0 0 
18 0 18 0 
. 24 0 • 2.'l 0 
16 0 . 20 0 
23 0 . 27 0 
7 0 0 0 
13 0 0 0 
8 9 3 0 
. 14 0 9 0 
. 12 0 • 13 0 
. 19 0 . 28 0 
• 16 . 16 . 13 21 
. 22 . 21 . 21 
I 
. 26 
• 15 0 . 12 23 
. 21 0 • 20 0 
59 
,j 
" 
.... 
"' " ~ "' t:
.. 0 
" " 
.lj l7l 
" 
.. 
" "" 
0 ~ ... " IS'l 
Days. 
. 18 
• 2.3 
3 
7 
4 
7 
8.60% 
12 
18 
12.62% 
15 
. 20 
9.74% 
. 11 
• 16 
19.41% 
. 15 
• 13 
7 . 84% 
. 17 
. 22 
. 13 
. 10 
. 18 
. 22 
. 19 
. 25 
• 20 
. 27 
4 
9 
4 
9 
0 
0 
15 
. 21 
. 13 
. 20 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, I905. 
. =Leafbud. * = Flowerbud . O =No growth. 
~ 
., 
.. 
TREATMENT. 
., 
ol .. 
"' 
<I 
::> ;:: 
'"' '" :! 8<l 
& z 
Days. 
( Began grow th in . .... . 19 
Buds fully open in . . . . 0 
Control. .. .. .. . . . . . .. . . . . . .... .. ...... .. 
( Began growth in ...... 0 
Buds fully open in .. .. • 19 
Etherized 48 hours ..................... . 
( Begun growth in ... .. . 0 
Buds fully open in .... 0 
Etherized 48 + 48 hours .... . ..... .. .. . . 
(Loss of weight ....... 2.69% 
Began growth in .... . . 0 
Buds fully open in . .. . 0 
Dried 1 day ........... .. ..... . ...... ·· .. 
( Loss of weight . .. . . .. 14.03% 
Began growth in ...... 0 
Buds fully open in .... 0 
Dried 2 days ....... . ........... . ....... . 
(Loss of weight ....... 15.73% 
Began growth !n . .... . 15 
Buds fully open in .... 24 
Dried 3 days ...... . ......... . .......... . 
( Loss of weight ......• 13.86% 
Began gl'owth !n . ..... 0 
Ends fully open in . .. . 0 
Dried 4 days . .. . . .. ........ . . .. .. . ... .. . 
( Loss of weight ....... 18.39% 
Began growth !n ...... 0 
Buds tully open in .... 0 
Dried 5 days .......... .. .......... • ..... 
( Began growth in ...... 0 
Buds fully open in . . .• 0 
Frozen S days .... .. .................... . 
( Began growth In .. • ... 0 
Buds fully open in .. .. 0 
Frozen 14 days ... .. .. .. .. .... .. .... . .. .. 
( Began growth in . . . . . . 23 
Buds fully open in . . .. 32 
In dark chamber 8 days •. .... . .. .. .. .... 
( Began grt>wth !n, • , •.. 35 
Buds fully open in .... 0 
In dark chaml:>er 14 days .......... , .... . 
( Degan growth in . ..... 0 
Duds tnl1Y open in .... 0 
Frozen S d1.ys; etherized 48 hours . •..... 
( Began growth in .••... 0 
Buds ful1Y open. in .... 0 
Frozen 8 days; etherized 72 hours . ..... . 
( Began growth !n . .. . .. 0 
Buds tully open in .. . . 0 
Frozen 8 days ; 1n dark chamber 5 days .. 
csegan growth in ..... . 18 
Buds fully open In .... 25 
Dark chamber 8 days; etherized 48 hours 
( Began growth 1n •••••• 16 
Buds fully open. !n .. .. 22 
Dark chamber 8 days ; etherized 72 hours 
., 
"' § 
.0 
~ oi 
.. ..; <I 
::>"' 
;:: 
too 
'" ~1"1 s
..., . <l 
~o z 
Days. 
'l!I 
50 
7 
17 
10 
16 
7.37% 
23 
30 
12.19% 
15 
28 
14.16% 
14 
25 
15.04% 
18 
25 
23.SOo/o 
. 12 
24 
33 
0 
0 
0 
34 
45 
31 
38 
0 
0 
0 
0 
22 
38 
21 
• 29 
. 18 
• 24 
" ~ 
Ii 
!l 5 
., ~ 
" .. s ~ <I ~J i 
Days. 
0 
• 23 
11 
0 
I 12 
0 
6.71% 
. 25 
0 
8 .47% 
. 20 
0 
19.81% 
16 
0 
.... 
.... 
.. . . 
17.14% 
0 
0 
0 
0 I 
0 
0 
32 
0 
35 
I 0 
. 22 
0 
0 
0 
0 
0 
23 
0 
I 
20 
0 
WINTER REST PERIOD IN PLANTS. 
TABLE IX. ( Continued.) 
Treated from December 8 to 23, 1905. 
. =Leafbud. * = Flowerbud . O =No growth. 
" " 
;:; ~ s"' ~ ~ 'C "'" 
"' 
§,!; ;: ~ "' 
"'" 
;l 
0 • 
"' 
.; 
" ri ,,o .. · ::;
"' "' ~. ~ ~ ::ii=l &i" " ~~ 
'" 
... 
'" 
... .:i 
c. "'. ""' §' """ 
e 
"' 
.. ... <I "" ~" <I ~~ ~ .... ,, .... ., ::! .. I f! <> ;i i _ .. i 0 r'1 0 0 r'1 i:l 
Dnys. Days. Dnys. Days. 
. 13 31 0 9 
0 0 0 14 
• 8 7 8 14 
0 17 25 22 
0 0 12 0 
0 0 0 0 
6 .42 % 8.77% 5 .51% 5.05% 
15 22 0 14 
. 31 32 0 27 
7 . 81% 11 .90% 8.8()% 11.45% 
0 0 22 14 
0 0 () 27 
11 .47% 16 .80% 10. 0% 13 .21l% 
13 0 0 15 
. 22 0 0 25 
17 .10% 20 . 61% 15 .49% 14.28% 
. 10 . 11 0 0 
. 29 . 20 0 0 
17.40% 20. 94% 21.34% 15 .38% 
11 . 15 0 0 
28 22 0 0 
0 0 26 0 
0 0 
I 
0 0 
0 0 0 0 
0 0 I 0 0 23 • 37 0 20 
0 0 I 0 27 i 
22 0 I 0 21 
. 27 0 
I 
0 21 
11 10 0 0 
0 0 0 0 
0 0 
I 
0 11 
0 0 0 0 
0 0 
I 
0 10 
I 0 0 0 
0 
24 26 0 22 
0 30 0 0 
I 0 
. 21 22 0 
0 . 28 . 84 0 
61 
... 
£ .; 
,:ij 7ii 
., <I 
" 
" 
~ 
"' 
"' "' 
" "' .s 8
" ~J r'1 
!>. 
Days. 
0 
0 
0 
0 
() 
() 
4 .0% 
0 
0 
7. 75o/o 
0 
0 
8 .80% 
0 
0 
12 .10% 
0 
0 
12 .58% 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
18 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, Igo5. 
. =Leafbud. * = Flowerbud . O=No growth. 
TREATMENT. 
Control. ... .... . ... ..... .. ... ..... .. .. . . ( Began growth in .... . . 
Buds fully open In . . . . 
( Began growth in .. ... . 
Buds fully open in . .. . 
Etherized 48 hours ... . . . .. . . . . ....... .. . 
( Began growth in ..... . 
Bnds fully open 1n •••• 
Etherized 48 + 48 boors ........... . ... . 
[ 
Loss of weight .... . . . 
Began growth in ..... . 
Buds fully open in . .. . 
Dried l day ... ... ..................... . 
[
Loss of weight ...... . 
Began growth in ..... . 
Buds fully open in . . . . 
Drl~d 2 days .... . ..... .. .. ... .. ........ . 
[ 
Loss or weight ... . . . . 
Began growth in .. . . . . 
Buds fully open In .. . . 
Dried 3 days ... . ...... .. ....... . ....... . 
[ 
Loss of weight ... ... . 
llegnn growth in .. . .. . 
Buds fully open In ... • 
Dried 4 days ....... . ................... . 
[
Loss or weight ..... .. 
Dried 5 days.. . . .. .. .. . .. .. .. .. .. . . .. .. . Began growth in .... .. 
Buds fully open in ... . 
Frozen s days ......... .. ............ .. .. ( Begnn growth in . .. .. . 
Buds fully open in . .. . 
Frozen 14 days....... . . . . . . . . . . . . . . . . . . . ( Began growth in .... . 
Buds fully open in ... . 
In dark chamber s days .............. .. . (Began growth in ... .. . 
Buds fully open in ... . 
In dark chamber 14 days .. ...... ..... . . . (Began growth in.· · •• 
Buds fully open in ... . 
Fro 8 da th iz d 48 h ( Began growth in ..... . zen ys; e er e ours ...... . 
Buds fully open in ... . 
F 8 da th iz d 72 h ( Began growth in ..... . rozen ys; e er e ours ....... 
Buds fully open in ...• 
Frozen 8 days; in dark chamber 5 days . . (Began growth In.· · · ·· 
Buds fully open in •••• 
Dark chamber 8 days; etherized 48 hours ( Began growth in " " " 
Buds fully open In .... 
Dark chamber 8 days; etherized 72 hours (Regan growth in.·· .. 
Buds fully open In . .. . 
..:i 
"' 
"' 
" 
... 
0 
"' 
.,; 
c. 
"' 
0 8 ... 
';:I "' r;.i f 
,,; 
"" 
Days. 
0 
0 
0 
0 
0 
0 
4.llo/o 
0 
0 
6.47% 
0 
0 
7.10% 
0 
0 
9.03% 
0 
0 
11.47% 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
29 
0 
0 
0 
0 
0 
0 
0 
Days. 
8 
0 
25 
30 
9 
16 
4.69% 
5 
13 
7.10% 
0 
0 
7.03% 
15 
23 
10.50% 
0 
0 
12 
18 
21 
0 
18 
23 
16 
23 
0 
0 
0 
0 
13 
17 
0 
0 
0 
0 
..-l 
" ti, .; ;; 
.;: 
"' '" 
" 
8~ -<l 
" z ,.., 
Days. 
• 22 
31 
. 28 
. 34 
. 22 
. 28 
3.30% 
31 
0 
5.46% 
• 29 
• 39 
S.53% 
. 25 
0 
10.23% 
0 
0 
9.05% 
0 
0 
0 
0 
0 
0 
0 
0 
. 35 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
\VINTER REST PERIOD IN PLANTS. 
TABLE IX. (Continued.) 
Treated from December 8 to 23, 1905. 
. =Leafbud. * = Flowerbud. O=No growth . 
.;, 
... 
b 
"' 
... rl ... .c~ i 8 .. 
.... s 
:Sq:: 
-<l ,,_ 
C'CJ z ;::i 
.. 
...i CJ 
" "' 
;; 
'" 
::I 
...i 
" 
i:: .. 
s "' 0 i:i al ... i:: i:: ., .. 
.ta ~ .. .. IS 0 
'i3 
"' .. ....,; ~ "' o\l :§ i!l. " ~ p " " filJ .. 8 l'il ~i-:i 8 
" 
.. ~ 
" );:j l'i1 0 rt.i p:; ~
Days. 
' I Days. Days. Days. 
. 35 . 21 0 . 22 
• 45 • 28 0 . 32 
0 6 0 • 16 
0 • 12 0 . 23 
. 27 
. 35 
• 16 l 14 . 13 0 0 . 29 
12.16% 0.83% 3.54% (l.52% 
0 14 0 • 17 
0 . 23 0 • 26 
16.21% 11 .46% 9.30% 11 .22% 
0 10 . 39 • 14 
0 18 0 0 
20.14% 12.26% 10.93% 13.65% 
0 . 10 0 0 
0 17 0 0 
25 .15% 
0 
0 I 
15.44% 12.03% 13 .98% 
0 0 • 23 
0 0 . 25 
30.11% 14.77% 16.00% 20.13% 
0 9 14 0 
0 15 . 20 0 
\) • 28 0 . 23 
0 . 35 0 . 29 
0 0 0 . 17 
0 0 0 0 
0 . 10 0 • 20 
0 • 24 0 • 35 
0 . 20 0 3() 
0 • 27 0 0 
0 . 20 0 8 
0 0 0 . 21 
0 . 21 0 • 8 
0 
0 
0 
. 30 
0 
• 23 
0 0 . 21 
I . 13 0 . 22 • 23 0 • 35 
. 13 0 • 16 
II 
. 20 0 . 34 
. 14 0 • 14 
• 27 • 21 0 . 31 
" il
~ 
r;J 
.; 
";; 
.c fl 
~= ~ ~= .... §"~ 0 
p.. 
Days. 
• 16 
. 23 
7 
13 
10 
16 
4.54% 
12 
19 
6 .76% 
7 
• 19 
10.24% 
• 11 
18 
8.97% 
. 10 
. 10 
16.71% 
• 10 
• 16 
• 14 
. 21 
• 16 
. 21 
. 18 
• 26 
. 15 
. 22 
4 
. 15 
5 
. 14 
. 21 
. 27 
. 13 
. 21 
• 18 
. 24 
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TABLE IX. (Continued. ) 
Treated from December 8 to :23, 1905. 
. = Leafbud. * = Flowerbud . 0 =No growth. 
~ 
"' 
"' a 
e 
TREATMENT. ... 
"' 
ol ~~ "' ~ 
"@j "1 
0 
..,; c.. 
Days. 
Con trol. .. ... ... . . . ... . . ... . .. . . . . .. . . . . ( Ilegan growt h in .... . 9 
Buds fully open in . . . . 15 
Etherized 48 hours . . . . .. .. .. .. • ... ...... ( Beg au growth in ...... 6 
Buds f ully open ln .... 11 
E therized 48 + 48 hours . . . . . . . . . ... . . . .. ( Began growth in .• . •.. 7 
Buds f ully open in .• •. 15 
[ Loss or weight ...... . 6.04o/o 
Dried 1 day .... . .... .. ....... .......... 
.Bcgnn growth in .... . . 15 
Buds f ully open lu . . .. 2() 
( Loss or weight . . .. .. . 5.72o/o 
Dried 2 days .. .... .. .. .. .... .. .. . .. . .. .. Begun g rowth in . . . . . . 14 
Buds fully open in .. . . 2() 
( Loss of weight ....... 8 . 53o/o 
Dried 3 days ... . . .... .. . ..... • . . .. .. . .. . Begnn growth in ..•. . . 11 
Buds fully open in . . . . 17 
( Loss of weight .. . . . . . 12.0So/o 
Dried 4 days .. .. .. . .. ... . . . . . .. .. .. .... . Began growth in . .... . 14 
Buds fully open In .. . • 2() 
[ Loss or weigh t .. .. . . . 16 .66% 
Dried 5 days ....... .. .... .. ... ... .. ..... Began growth In ... , .. 9 
Buds f ully open in .... 15 
Frozen 8 days ... .. .. .. .... .. . .. . .. .. . ... ( Beg nu g rowth in . . . .. . 7 
Buds fully open In . . . • 13 
Frozen 14 days . . . . ...... ... . . . . . .... .. . . ( Begun growth in .. . . .. 9 
Buds fully open in . . . 14 
I n dark chamber S days ... .. .. ... .. ... .. ( Beg nn growth in . . .. .• 7 
Buds fully open in ... , 13 
I n dark chamber 14 days . . .... . . . . . . . . . . ( Began growth in . . ... . 9 
Buds fully open in ... . 14 
Frozen S days ; etherized 48 hours ... .. . . (Began growth in . . .... G 
Buds f ully open in ...• 15 
Frozen 8 days ; e therized 72 hours . . . . . . . (Began growth In .. .. .. 7 
Buds fully open in ..• • 13 
Frozen S days ; in dark chamber 5 days .. ( Beg un growth in .... . . 14 
Buds fully open i n . . . . 19 
Dark chamber 8 days; e therized 48 hours 
( Began growth i n . ..• •. 16 
Buds f ully open In .•. 21 
Dark chamber 8 days ; etherized 72 h ours ( Began g rowth in .•.•.. 14 
Buds fully open in . . .• 20 
"' 
"" ~ 
"" c ... 
~~ 
...i g -<1 i:I 
_so QJ ;:: 
c.. 0 
Days. 
24 
0 
16 
23 
12 
19 
6 .45o/o 
0 
0 
9 .04% 
0 
0 
7.89o/o 
0 
0 
13 .20o/o 
25 
0 
13.74o/o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
18 
25 
.,; 
~ ~ 
<lil 
"' t:
t;J '" 
"' 0 ~ ., 
= 1'I 
" ... r:i 
'" 
" OI rh 
-
Days. 
• 22 
. 29 
. 20 
. 32 
. 17 
. 26 
9.38% 
0 
0 
14 . 63% 
. 21 
I 
0 
12.79% 
21 
I 
0 
16. 12% 
0 I 
0 
18 . &lo/o 
0 
0 
0 
I 
0 
0 
0 
I 0 
0 
26 
0 
. 17 
21 
0 
I 0 
0 I 
0 I 
0 
I 
0 
0 
0 
\ \TINTER R EST PERIOD I N PLANTS. 
TABLE IX. ( C ontinited. ) 
Treated from December 8 to 23, 1905 . 
. =Leafbud. * = Flowerbud. O = No growth. 
" "' ~~ c. ~ ... 
" ~~ " .s .. 2 "' '" §o. 0 " .. 
" 
.; .. .,; ,,_ a .; 8
" 
;g 1: "' ..... .. " t: c.: ... ~ .,,.; 
"' 
~ ~ "' .,, .... & ..... ""' 8 ~ -~ 8 g~ = ..... a "" <1 1::8 .. - <1 ... ,, 0 <1 ~~ ~~ g: .. ... g:~ z z " z OI 0 Cl ~ Cl 
Days. Days. Days. Days. 
0 0 • 21 33 
0 0 27 0 
0 0 7 18 
0 0 15 0 
0 0 0 0 
0 0 0 0 
3.72% 6.47% 6 .21% . . . . 
35 26 0 ... . 
• 46 0 0 ... . 
7.20% 9 .01% 12. 06% 10 .48% 
. 40 21 17 'l:l 
0 31 0 0 
10. 52% 14.59% 13.33% 12.&io/o 
0 21 0 22 
0 0 0 0 
13 .01% 12.94% 17.00% 15 .90% 
0 0 0 0 
0 0 0 0 
.... 19.51% 20.0o/o 15 .45o/o 
.... 
() 0 0 
.... () 0 0 
0 0 20 0 
0 0 . 25 0 
l G () 19 () 
0 0 30 0 
0 0 25 34 
0 0 0 0 
0 0 
I 
19 35 
0 0 27 43 
0 0 6 0 
0 0 14 0 
0 0 4 0 
0 0 .. 11 0 
0 0 21 0 
0 0 23 0 
0 29 17 31 
I 
0 33 25 42 
0 0 17 0 
0 0 0 0 
.:l 
e 
.c 
.,; 
= 
" 
... t:
., 
'" = 8 ~ <1 z Cl 
Days. 
• 34 
. 44 
0 
0 
0 
0 
7.10% 
0 
0 
9.23% 
0 
0 
9 .21% 
0 
0 
12.85% 
0 
0 
14. 04% 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, 1905. 
. =Leafbud. * = Flowerbud . O =No growth. 
"' al
= OJ 
'C 
"' 
" "' .; TREATMENT. <:.> 
" -i:: 
"' 
OJ 
>< 8 
.g < 
_gJ 
:i ~ 
Days. 
( Begun growth in . . .. .. 24 
Control. .... .. .......... . ....... . . .. .... Buds fully open in .... 41 
( Beg au growth Jn .... .. 8 
Etherized 48 hours ... ... . ..... . · · .. · · · · · Buds fully open in . . . . 18 
( Began growth Jn ...... • 4 
Etherized 48 + 48 honrs ..... .. .......... Buds fully open in .. . . 0 
[ Loss of weight . ....... 9.33% 
Dried 1 day ............... .. ... . ·· ..... Began growth Jn ...... • 13 
Buds fully open in .. . . • 20 
(Loss of weight . .. .. .. 12 . 92% 
Dried 2 days ................... . ..... · •• Began growth in . ... .. 17 
Buds fully open in ... , 24 
( Loss of weight ... . .. .. 16.86% 
Dried 3 days .. .. ........ . ... ... ... .. .. . . Began growth Jn . ..... • 11 
Buds fully open in ... , . 18 
( Loss of weight. ... , .. 12 .30% 
Dried 4 days ..... . . ... ....... . ...... . ... Began growth in . ..... 11 
Buds fully open in .... 21 
[Loss of weight .. ..... 17 .85% 
Dried 5 days ............. ....... . .. ..... Began growth in . . .. . . 11 
Buds fully 011en in . ... 20 
Frozen 8 days ............. .. ....... ..... 
( Began growth in . ... . . • lG 
Buds fully open in .. .. • 25 
Frozen 14 days .. . ....... ... ........... .. 
( nc.gan growth in .. . . . . 0 
Buds fully open in .... 0 
In dark chamber 8 days ...... .... . . .. ... 
(Began growth in .. . ... • 20 
Bnds fully open in .. . . • 25 
In dark chamber_ 14 days ... . .. ... ... .. . . 
( Began growth in .. . .. . 19 
Buds fully open in . .. . • 26 
Frozen 8 days; etherized 48 hours ... . . . . 
( Began growth in . ... . . • 10 
Bnds fully open in ..• 0 
Frozen 8 days ; etherized 72 hours ....... ( Began growth In . . • ... 0 
Buds fully open in .. .. 0 
Frozen 8 days; in dark chamber 5 days .. ( Be~an growth In ....•. 0 
Buds fully open In .... 0 
Dark chamber 8 days; etherized 48 hours 
( Began growth in ..... . 
Buds fully open In .... 
• 19 
• 24 
Dark chamber 8 days; etherized 72 hours ( Began growth in ..•• •. • 16 
Buds fully open in .... • 20 
= 8 
'C 
" OJ 
'C 
0 
~ ii 
~ -i:: 
"' 8 
"' < 
_g...:l 
:i ~ 
Days. 
26 
34 
. 7 
34 
0 
0 
4 .23% 
• 25 
• 29 
6.66% 
• 24 
• 28 
9.39% 
• 15 
• 20 
11.02% 
0 
0 
11.30% 
0 
0 
• 23 
0 
0 
0 
• 20 
• 38 
• 23 
• 38 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
...:i 
.. 
.; ~ w 
" 
< 
.s 
<ll 
" "' 
"' "' c. 
.!:1 8 d 
" Ul ril 
Days. 
9 
. 11 
. 8 
• 12 
. 4 
0 
2.51% 
• 16 
• 24 
8 .67% 
• 25 
. 31 
9 .34% 
• 14 
. 20 
11.76% 
15 
19 
11.42% 
• 12 
• 20 
10 
16 
0 
0 
• 8 
• 17 
. 20 
. 28 
. 2 
• 7 
• 2 
• s 
• 10 
• 21 
• 6 
0 
• 5 
0 
WINTER REST PERIOD IN PLANTS. 
TABLE IX. (Continued.) 
Treated from December 8 to :.?3, 1905. 
. =Leafbud. * = Flowerbud. 0 =No growth . 
...:i 
I ...:i = .. " ,; " <ll ;g " .,, " .... 
" 
0 E " .... a a 
" 
w :;i .; ;c 
ril 
'"' 
< 
" 
" ~ " ;:: ~
"' or~ ... "' 
I 
i>l 
I 
d 
'"'..: ,; "' 
;:: s
-§. 
" "'" < 
.,, 
<ll s 8" ' " ..... 8 .s .,< g :?::ril .,; 
" z E=i " Ul Ii-< ril ril 
Days. Days. Days. Days. 
0 0 . 24 
. 21 
0 0 0 
. 28 
I 
0 8 20 
. 21 
0 19 0 0 
19 
. 27 0 0 
14 0 0 0 
10.51% 4.16% 7.48% 8.0% 
0 18 . 23 
. 15 
I 0 32 I 0 . 23 11.31% 7 .81% 
I 
10.65% 9 . 52% 
I 
14 0 16 0 
H 0 I 0 0 I 17.44% 9.78% I 
16.12% 14 .78% 
I 
11 0 16 0 
• 23 0 I 0 0 I 21.17% 11.11% 
I 
18.44% 10.20% 
I 
. 10 0 15 0 
* 22 0 0 0 
I 
22.04% 14.58% 23.01% 21.25% 
15 0 . 14 0 
I 0 0 0 0 
I 
17 17 I . 26 0 0 . 22 0 0 
0 • 17 0 0 
I 
0 . 30 0 0 
25 . 20 . 26 • 22 
0 . 25 I 0 • 38 
I 
0 • 10 
I 
. 23 . 23 
I 0 . 23 0 0 I 0 . 7 
I 
0 0 
0 • 22 0 0 
0 • 7 
I 
0 0 
0 • 20 0 0 
0 14 I . 25 0 I 0 9 
I 
0 0 
I 
• 19 
. 38 . 18 32 
0 • 39 0 0 
I 0 0 . 23 0 
0 0 0 0 
... 
... 
ril 
!! 
~ 
t 
"' ,; c. 
"' " 8~ " ril 
Days. 
• 31 
' 0 
• 21 
0 
17 ! 
0 
7.0% 
0 
0 
9.G7o/o 
0 
0 
11.90% 
0 
0 
14 .28% 
0 
0 
18.88% 
0 
0 
. 23 
0 
0 
0 
21 
0 
• 82 
0 
0 
0 
s 
• 24 
0 
0 
lS 
0 
0 
0 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, Igo5 . 
. =Leafbud. * = Flowerbud. 0 =No growth. 
'" 
0. 
~ 8 
" l 1 
" TREATMENT. "' z 
" IC <Iii 
" 
"' .::: 
" i3 
" s "' 0 
Days. 
Cc)lltrol. . . . ..... . . .... .... . .•. .. • .. ..... ( Began growth in ...... • 9 
Buds fully open in . .. . • 12 
Etherized 48 hours .. ... ..... ..... .. . .. . . ( Began growth in .. .... 
. 8 
Buds fully open in .. . . • 10 
Etherized 48 + 48 hours ... . •. ...•....... ( Began growth in . •.... 0 
Buds fully open in .... 0 
[ Loss of weight .. . .... 6.14% 
Dried l day .... ... . . . . . .... .... . ..... .. Began growth in . . . ... 5 
Buds fully open in . . . . 5 
[ Loss of weight .. • .. .. 8 . 96% 
Dried 2 days . . . . .. .... •.. • . ..•.... .. .... Began growth in . . . . . . 0 
Buds fully open in .... 0 
[Loss of weight . . .... • . 11.20% 
Dried 3 days ...................... ... .. . Began growth In .. ... 0 
Buds fully open in ... . , 0 
Loss of weight ....... 14.49% 
Dried 4 days ......... ..... .... ... .. ..... [ Began growth iu ...... 0 
Buds fully open in .... 0 
(Loss of weight ...... . 
Dried 5 days ..........•... . •............ Began growth In ...... 
Buds fully open in .•.. 
Frozen 8 days ................ . .. .. ...... ( Began growth in ... . .. 10 
Buds fully open in .... 0 
Frozen 14 days ... . . ... . .. .... ... ... .. . . . ( Began growth In ...... 0 
Buels fully open in .... 0 
In dark chamber 8 days .. .. ..... . ..... .. ( Began growth ln . ..•.. 7 
Buds fully open in .... 0 
In dark chamber 14 days •......•...... .. ( Began growth In .. ... 7 
Buds fully open in .. . . 0 
Frozen 8 days; etherized 48 hours . . ..... (Began growth In .•.. .. 0 
Buds fully open in .. .. 0 
Frozen 8 days; etherized 72 hours .•..... ( Began growth In ..... . 0 
Bud~ fully op.en in .... 0 
Frozen 8 days; in dark chamber 5 days .. ( Bt>gan growth in . . .. . . 0 
Bud.s fully open in .. .• 0 
Dark chamber 8 days; ~therized 48 hours (Began growth In ..... • 0 
Buds fully open in . ... 0 
Dark chamber 8 days; etherized 72 hours ( Began growth In .... . • 0 
Buds fully open in . .. • 0 
d 
.; 
" .s Ul 
" 
..q 
0 
s <Iii 
rn:S 
"' 0. sS 0 .... p " r:i 
Days. 
lG 
21 
I 
I 
3 .80% 
25 
I 30 
I 9.33% 
i 27 
I 31 
I 10.04% 
I 
1G 
24 
I 19.56% 
I 0 
I 0 
I 
20.80% 
0 
I 0 
I 21 28 
I 0 
I 0 
I J(l 
I 23 
I 17 
I 23 
I 0 
I 0 
I 0 
I 0 
I 22 
I 27 
I 13 
I 21 
I 12 
I 20 
I 
:.-1 
-€l 
Si 
" ii ;:; 
.. ·;:: 
.,. 
CJ ;:; 8 
"' 
<l E :i > 
Days. 
0 
0 
0 
0 
0 
0 
4 .76% 
• 18 
• 26 
5.44% 
• 18 
• 27 
13.78% 
• 26 
... 32 
10 . 90 % 
• 15 
• 32 
10.0lo/o 
• 14 
• 31 
• 12 
0 
• 18 
• 22 
• 30 
0 
0 
0 
• 10 
0 
• 11 
• 21 
• 12 
0 
• 18 
• 24 
• 18 
• 24 
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TABLE IX. (Continued.) 
Treated from December 8 to 23, 1905. 
. =Leafbud. * = Flowerbud . 0 =No growth. 
" ~~
9:;:i .; .E~ CJ 
:<'s 
;:; 
CJ 
0" 8 
'8 CJ <l 
".E 
" :i til
Days. 
• 10 
• 16 
. 6 
. 9 
• 3 
. 9 
3 .84% 
• 18 
• 19 
9 . 77o/o 
• 17 
• 18 
12. 39o/o 
• 10 
• 17 
15 .44% 
• 15 
• 16 
14 .85% 
• 13 
• 14 
• 13 
• l(l 
• 16 
• 23 
. 4 
• 1G 
• 4 
0 
. 5 
• 11 
• 5 
• 12 
• 9 
• 14 
. 2 
0 
• 1 
0 
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In Table IX, 70 species were treated and 62 of the number grew. 
The following 8 made no growth : 
Carya aquatica Nutt., North Amer. 
Carya porcina Nutt., North Amer. 
Juglans regia L., Europe and Asia. 
Liriodendron tulipifera L., North Amer. 
Prnnus Persica Stokes, Asia. 
Qitercus alba L., North Amer. 
Quercus coccinea Wang., North Amer. 
Rhododendron ponticuni, var. Cunninghami L., Southern Europe 
and Asia Minor. 
A summary of the 70 species tested, in the table below, affords 
some striking comparisons of results secured from the I6 different 
treatments. 
TABLE X. 
Summary of Table TX. Seventy species ; treated December 
17-24, I905. 
TREATMENT. 
l Control •.. . .. .. ... .• ... ..... ... ..... .. . ... 
2 Eth:erized 48 hours .... ... . ............. .. . 
3 Etherized 48 + 48 hours . . . . . . . . . . . . . . . . . . 
4 Dried l day . . . . . . . . . .................... . 
5 Dried 2 days . . . . . . . . . . . . . . . . . . . .. .. .... . . 
6 Dried 3 days . . . . . . . . . . . . . . . .. . ........ . 
7 Dried 4 days . . . . . . . . . . . .... .. .... . ... .... . 
8 Dried 5 days . . . . . . . . . . . . . . .............. . 
9 Frozen 8 days ..... ......... . ... ........... . 
10 Frozen 14 days ... .... .. . .. . .............. . 
11 Dark chamber 8 days . . . ..... ....... ... ... . 
.Ia Dark chamber 14 days ... . ......... . ... .. . 
13 Frozen 8 days; etherized 48 hours ......... . 
14 Frozen 8 days; etherized 72 hours .. .... . .. . 
15 Frozen 8 days; dark chamber 5 days ..... . 
16 Dark chamber 8 days; etherized 48 hours .. 
17 Dark chamber 8 days; etherized 72 hours .... , 
Days. Days. 
2i.5 
i3.i 
12.7 
20 . 7 
20.7 
18.0 
19.0 
13.S 
18.3 
16 . 4 
22.S 
23.9 
11.5 
9.9 
17 .5 
20.5 
18.2 
28.1 
20.3 
18 . 3 
26.2 
25.5 
22.9 
24.4 
18.7 
23.S 
23 .8 
29.1 
29.2 
15.5 
16.4 
25.0 
26.5 
25.8 
58.5 
62.8 
47.l 
52.8 
51.4 
47.1 
37.1 
35.7 
47.1 
14 .2 
55 .4 
58.5 
31.4 
30.0 
21.1 
65.7 
48.5 
44.2 
50.0 
35.7 
45.7 
32.8 
34.2 
28 .5 
32.S 
22.S 
11.4 
34.2 
32.8 
15.7 
21.4 
20.0 
38.5 
35.7 
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Freezing for 8 days, follovved by etherizing for 72 hours caused 
the quickest average growth, 9.9 days, a gain of I r.6 days over the 
control. 
Severe drying (for 5 days) was as effective as etherizing for 48 
hours. 
Freezing for 8 days produced a quicker growth than drying for 
one or two days. 
The highest percentage of growth followed the use of the dark-
chamber for 8 days, then etherizing for 48 hours, a gain of 7.2 per 
cent over the control. 
The growth was slowest following the use of the dark-chamber 
alone, loss of one to two days. 
Results from drying are interesting. The longer they were dried 
the smaller the percentage that grew; and, with one exception, the 
longer they were dried the quicker they grew. 
All things considered, etherizing for 48 hours gave the best re-
sults. 
The value of the methods of treatment for forcing in the order 
of their worth runs as follows: First, ether (time r2.9 clays) ; sec-
ond, freezing (time r7.3 days) ; third, drying (time r8-4 clays) ; and 
fourth, dark-chamber (time 23.3 clays). 
The following summary of growth by periods is similar in ar-
rangement and for the same purpose as those given for the other 
main experiments. Taken in connection with Table X, which is a 
summary of this last and most important experiment, the following 
review will prove very interesting and instructive: 
TABLE XI. 
Summary of Tables IX and X, showing the extent of growth at the 
end of I wk., 2 wks., 3 wks., and, after 3 weeks. 
TREATMENT. 
Cont rol . . .. . . . . . .. ..... . . .... . . . ... . ... .. .. . . 
Etherized 48 hours . . . . . . . . . . . . . .• . ... . . •. • . . 
Etherized 48 + 48 hours .... . . .. . . . . . ... . . . . . . 
Dried 1 day . . .. . . .. . . ... .... .. .. . ..... . . .... . 
Dried 2 days 
Dried 3 days 
Dried 4 days 
Dried 5 days . . . . . . . . . . . .. . •.. . . . . ... .... . . . . 
Frozen 8 days . . . . . . . . . • . . . . ... . . . . . . . . . . . . . . 
Frozen 14 days . . . . . . . . . . . . . • . . . . . . .... .. . . . . 
In dark chamber 8 days . .... . . . . .... .. ... . .. . 
In dark chamber 14 days . ............•. .. .•. 
Frozen 8 days; etherized 48 hours .. . . . .. . .. . . 
Frozen 8 days; etherized 72 hours • . . ... . . . . . .. . 
Frozen 8 days; dark chamber 5 days ... . . ... . 
In dark chamber 8 days; etherized 48 hours 
In dark chamber 8 days; etherized 72 hours . . 
Percentage that began growth In 
i 
., 
"' 
0 
24 .99 
30.30 
5.26 
2.78 
0 
4 .00 
0 
3 . 70 
0 
7 .i}(} 
4 .76 
36 .36 
38.09 
0 
4,35 
6.25 
.; 
~ 
"' I: 
.. 
24 . 39 
40 . 90 
39 .39 
23.68 
24.99 
37 .14 
32.0 
68.00 
33.30 
9 .09 
2.50 
2 .38 
36.36 
47.61 
00 .00 
13.04 
18 .75 
.; 
~ 
" I!: 
"' 
26.83 
22.n 
IB.18 
M .20 
M .10 
~.n 
36.00 
28 . 00 
29.~ 
00.M 
40.00 
a.n 
U . IS 
4.m 
U .00 
n .m 
~.~ 
I 
I ¢.; 
""" I "'"' .µ"' 
"'"' l ~ ~ .... 
_! "' 
I 
I 48 .78 I 11.36 I 
I 12.12 36.83 
! 36 .10 
17.14 
28.00 
4 .00 
33 .33 
0 
50.00 
57 .12 
9.09 
9.52 
35.00 
34.77 
28.12 
---
I 
I 
i 
i I 
i 
I 
Percentage that opened their buds 
fully In 
·--
¢.; 
.; .; 
""" ,,,; :S ~... ... 
., ., 
"' 
.,« 
"' "' "' I: I!: I!: 10o> 
... 
"' 
co ::;: 
0 9.68 16.12 74.17 
2.86 22 .86 28 .57 45 .71 
12 . 0 16 .0 48.00 24.00 
3.03 3.03 30 . 30 63 . 63 
0 4 .35 39.12 56 . 51 
0 0 40 .00 60.00 
0 10. 00 35 .00 55 .00 
0 9.09 40 .91 49 . 99 
0 5.88 35.29 58.82 
0 12 .50 12.50 75.00 
0 4 .00 8.00 88.00 
0 4.00 4.00 92 .00 
9.09 36 .36 36 . 36 18 .18 
0 52.23 26.11 19.99 
0 13.33 26.66 59 .99 
0 0 33 .33 66 . 66 
0 0 33.33 66.66 
'1 
ti) 
~ 
I-< 
{fJ 
{fJ 
0 
~ 
.... 
:» 
~ 
tr:! 
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'.'d 
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~ 
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Those frozen 8 days and then etherized 72 hours show the 
largest percentage beginning to grow inside of 7 clays-38 per cent. 
Reference to Table X shows this to have been the treatment that 
caused growth in the shortest average length of time. A further 
analysis of the results of this treatment reveals the fact that not only 
did a relatively large number of the species start into growth 
within the first few days, but the growth continued until the buds 
were fully open. With one exception, a smaller number remained 
unopened after three weeks than followed any other treatment. In 
other words, after 8 days of freezing and 72 hours etherization, 
four-fifths of the buds were open inside of 22 days, while only one-
fourth of the controls were out. Were it necessary, many other com-
parisons might be made, showing in detail the effects of the different 
treatments, particularly the results following the use of the ether 
or freezing alone and in combination. 
5. Miscellaneoits Farcing Experiments. 
Time of treatment from January 13 to January 24, 1906. 
A few species were found to force with much difficulty or not 
at all. A list of these were given some special treatments consisting 
of ether acting for long periods, injecting with 2 per cent sugar solu-
tion, and also with distilled water, under pressure of two atmospheres, 
and by drying. The results follow: 
Aesculus flava: etherized for 96 hours, no growth; 
etherized for 72+72 hours, began growth in 30 days; 
leaves folly open in 35 days; 
sugar solution, infiltrated for 2 days, no growth; 
water, infiltrated for I day, grew in 27 days, but leaves 
never opened ; 
dried I clay, grew in 23 days, but leaves did not open; 
dried 2 days, grew in 24 days, but leaves did not open; 
dried 4 days, grew in 22· days, leaves opened after 
30 clays; 
dried 5 days, grew m 21 days, leaves opened after 
30 days; 
dried 6 and 7 days, no growth; 
dried 8 days, grew in 22 days, leaves open in 34 days; 
control, began to grow in 38 days, but leaves did not 
open. 
Alnus viridis: no growth from etherizing 96 and 72+72 hours, or 
from injections; 
dried r clay, grew in 20 days, leaves open in 28 days; 
dried 2 days, no growth; 
dried 3 days, grew in 36 days, leaves open in 46 days; 
control, no growth. 
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Carya aquatica and C. porcina: no growth from any of the treatments. 
Crataeg11s macracantha: from etherizing no growth resulted; sugar 
solution injected, grew in ro days, leaves 
open in 28 days ; 
water injected, grew in I I days, leaves open 
in 26 days; 
drying, up to 4 days, caused no growth; 
control, began to grow in 2I days, but leaves 
did not open. 
F agus sylvatica: made no growth from any of the treatments but the 
control grew slightly after 38 days. 
Fraxinus excelsior: sugar solution, grew m 23 days; leaves open m 
28 days; 
water injected, grew in 27 days, leaves open in 
35 days; 
dried 4 days, slight growth; 
control, no growth. 
Fraxinits Ornus: a slight growth in 27 clays from those that were dried 
4 days; no growth from any of the other treatments; 
control, no growth. 
J11glans regia and Liriodendron tulipif era: no growth whatever. 
M aclura tinctora: only treated with ether, no growth. 
control grew in 6 days, leaves open in I I days. 
Querrns alba and Q. coccinea: received all the treatments but made 
absolutely no growth; 
control, no growth. 
Qitercus pedunculata: etherizing, no growth; 
sugar solution, slight growth in flower buds in 
9 days, but never opened; 
Quercus pedunrnlata: water injected, slight growth in flower buds, did 
not open; 
dried r clay, leaf buds grew slightly in 8 days, 
never opened; 
dried 2 days, leaf buds grew slightly in 7 days, 
but never opened; 
dried 3 days, leaf buds grew slightly in 6 days, 
but did not open ; 
dried 4 days, leaf buds grew slightly in I2 days, 
never opened ; 
dried 5 days, no growth; 
control, grew in 19 days, leaves open in 29 days. 
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Quercus rubra: etherized, no growth; 
sugar solution, grew in 9 days, but did not open; 
water injected, grew in 8 days, opened in r2 days; 
dried r day, grew in 4 days, opened in 9 days; 
dried 2 days, grew in 3 days, opened in r r days; 
dried 3 and 4 days, no growth; 
control, grew in 19 days, and opened in 23 days. 
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None of the fourteen species made any growth where etherized 
for 96 hours and only one, Aesculus flava, grew from the 72+72 hours 
treatment. It appears that at this date, with size of dose used and 
at the given temperature, the limit of endurance to ether is somewhere 
between three and four da;•s continuous exposure, or between 48+48 
and 72+72 ho,1ws of exposing alternately to air and to ether. How-
ever, care must be exercised in making comparisons between effects 
in January and those secured in December. Little was done toward 
trying to force easily reacting plants in January or later, but it was 
distinctly observed that the difficult species to force were killed in 
January and February much quicker than in November and December. 
In January and February there was far more sunlight and it was 
much more intense than in the two preceding months and of course 
the mid-day temperature of the greenhouse was often abnormally high 
for a short time. The consequent increase in transpiration might ac-
count for the quicker death of the twigs, as those having no treatment 
died as quickly as those that had. This may also serve as an explana-
tion why ether is seemingly more active the higher the temperature 
is when treated, for then there is a sort of two-fold action-a drying 
process (loss of water by excessive transpiration), and the action of 
the ether, whatever that may be. On page 70 the data show that the 
severest treatment out of many was freezing followed by etherization; 
and freezing is shown by Mez, lVIolisch and others to not only remove 
water from the cells but to force it entirely out of the plant. These 
two conditions-transpiration and freezing-then, are analogous in so 
far as both deprive the plant of moisture. 
When the sugar solution was used four species grew: Crataegus . 
macracantha, Fraxinus excelsior, Quercits pedunculata, and Q. rubra. 
From the pure water injected five kinds grew: Aesculus flava, 
Crataeg1~s macracantha, Fra.rinus excelsior, Quercus pedunrnlata, and 
Q. rubra. 
From drying five species grew: Aesculus flava, Alnus viridis, 
Fraxinus excelsior, F. Ornus, Quercus pedunculata and Q. rubra. 
Six species made no growth at all, naturally or from any of the 
treatments: Carya aquatica, C. porcina, Juglans regia, Liriodendron 
tulipif era, Quercus alba, and Q. coccinea. 
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On January I9, I9o6, the following four species were treated: 
Amorpha fruticosa: etherized 24 hours, no growth; 
control, no growth. 
Cornus Mas: etherized 24 hours, grew in 9 days; leaves open in 12 
days; 
control, grew in I day, flowers open in 2 days; no leaves. 
Fagus syl'Z;atica: no growth from the control or the etherized speci-
mens. 
Forsythia suspensa: etherized 24 hours, grew in 7 days; leaves open 
in 7 days; 
control, flower buds grew in 2 days, open in 6 
days; leaf buds grew in IO days ; open in I2 
days. 
Here, as was the case when treated in November, Cornus Mas 
made no flower growth when ether was used. 
On January 29th aand 30th, 19o6, ten species were given the 
following treatments: Chloroform bath, that is, twigs were placed 
in a glass tube and shaken up with strong chloroform for a few 
minutes; chloroform gas (25 grams per IOO liters of space); making 
a smooth longitudinal slit with a razor through all the bud scales and 
into the center of the buds ; and a well lighted moist chamber made 
by inverting a large glass jar over the plants in the greenhouse. 
The following grew after treatment with the chloroform bath: 
Alnus vfridis and Liriodendron half opened their buds in two days 
but grew no farther; this was repeated with half strength with the 
same results. None grew after treatment with the chloroform gas 
for forty-four hours. 
Cutting the buds resulted as follows: Aesculus flava grew in 
thirteen days, leaves opened after twenty-two days; Alnus viridis, 
both leaves and flowers grew in sixteen days; open after twenty-three 
days; Fagus sylvatica began to grow in twenty-nine days; leaves 
opened fully after fifty-five days. Fraxinus Ornus made a noticeable 
growth in forty-five days but buds did not open. 
Following the moist chamber treatment Alnus viridis grew in 
thirty days but did not open; Fagus sylvatica grew in thirty-two days 
but did not open; Prunus Persica grew in four days, opening its 
flowers in nine days; Rhododendron ponticum, var. Cunninghami grew 
in thirty days; buds opened in thirty-eight days. 
\Vith the control there was a slight growth in Aesculus flava in 
thirty-one days; good growth in Amorpha f ruticosa in twenty days; 
buds open in thirty-two days; and a slight growth of Prunus Persica 
although buds did not open. Juglans regia, Quercus alba, and Q. coc-
cinea did not grow at all. 
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In this test Fagus sylvatica made a good growth, opening its 
leaves fully (March 25), for the first time. Prunus Persica also grew 
for the first time. 
The effects of wounding the buds (slitting with the razor) were 
apparent on four of the species. This treatment was in the nature 
of a mechanical assistance io the buds in opening. It was noticeble 
with the beech buds that they seemed to be under an internal tension 
as the wounds yawned open as soon as made. 
At different times from February IO to 17, Fagus sylvatica was 
treated by etherizing for sixteen, twenty-three and twenty-four hours 
and with half the usual quantity of ether for six hours ; slitting the 
buds and carefully removing all of the scales from the buds, but in 
no case-controls as well-was there any growth beyond a half-open-
ing of the buds. 
6. A Few Special Treatments. 
Early in the winter several isolated experiments were tried with 
a few species and some interesting results secured. The first of these 
tests was with Cornus Mas and Forsythia suspensa. From November 
9 to 14, 1905, C ornus Mas was treated with the following results: 
Etherized 24 hours, first growth in 14 days, leaves fully open in 
36 days. 
Etherized 48 hours, first growth in 21 days, leaves fully open in 
27 days. 
Etherized 72 hours, first growth in 8 days, leaves fully open in 
15 days. 
Etherized 96 hours, first growth in 9 days, leaves fully open m 
13 days. 
Etherized 120 hours, first growth in 13 days, leaves fully open in 
38 days. 
Etherized 144 hours, first growth in 9 days, leaves fully open in 
17 days. 
Control, first growth in 23 days, flowers fully open in 24 days. 
The first four made a vigorous growth, while the next two ( 120 
and 144 hours) were very weak. Not a single flower bud in all 
those etherized showed any signs of growth and with the control, 
in this case, there was no leaf growth although the plants were kept 
until they died. One remarkable feature of this test was the long 
exposure to ether with growth resulting. Two months later, it is 
highly probable that such treatment would have killed them speedily. 
From November 15 to December 3, Cornus Mas was desiccated 
by submerging twigs in alcohol of strength of 85 to 95 per cent, and 
in a saturated solution of common salt; also dried in a desiccator over 
.::oncentrated sulphuric acid, and in a warm room for different periods 
0f time. The results follow: 
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In alcohol 3~ hours, first growth in 9 days; flowers fully open 
m I6 days; 
In alcohol 23 hours or in Na Cl 7~ and 23 hours, no growth; 
In desiccator IS hours, grew in 7 days, flowers fully open in 9 days; 
Dried I day, loss of weight I 1.6%, grew in 6 days; flowers open 
in 7 days; 
Dried 2 days, loss of weight 17%, grew in 7 days but did not open; 
In alcohol 23 hours or in NaCl 7;/:z and 23 hours, no growth; 
Dried 4 days, loss of weight 27%, no growth; 
Dried 5 days, loss of weight 30-40%, no growth; 
Dried 6 days, loss of weight 32.03%, grew in I2 days, leaves did 
not open; 
Dried 7 days, loss of weight 30.96%, no growth; 
Dried 8 days, loss of weight 37%, no growth; 
Control, first growth in 7 days, flowers open in 8 days. 
These figures would seem to indicate that C. Mas cannot with-
stand strong desiccation, but in still another trial the results are some-
what different. Here also the twigs were dried in a warm room; 
dates, November I6 to December 3, I90S. 
Dried I day, loss of weight 7.89%, grew in IO days, flowers open 
in II days; 
Dried 2 days, loss of weight I4.28%, grew in 6 days, flowers open 
in 7 days; 
Dried 3 days, loss of weight I8.88%, no growth; 
Dried 4 days, loss of weight 21.73%, grew in 7 days, flowers open 
in 8 days ; 
Dried 5 days, loss of weight 23.68%, grew in 9 days, flowers open 
in IO days. 
Dried 6 days, loss of weight 27.34%, grew in IO days but did not 
open; 
Dried 7 days, loss of weight 25.6o%, no growth; 
Dried 8 days, loss of weight 20.00%, no growth; 
Dried 9 days, loss of weight 22.4I%, no growth; 
Dried IO days, loss of weight 31.o6%, no growth; 
Control, first growth in 23 days, flowers open in 24 days. 
In this test drying, up to a certain point, usually gave good re-
sults in forcing flower growth, but with this species no flowers have 
been secured following the use of ether. While ether and desiccation 
produced the same general results, that is, growth, the particular effects 
of the two on the flower and leaf buds in C. Mas are very different: 
The drying very rarely produced a leaf, while the ether never produced 
a flower. 
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Forsythia suspensa was etherized and desiccated with alcohol and 
salt solution November 16 to 18, 1905, with the following results: 
Etherized 24 hours, grew in 2 days, flowers open in 9 days; 
Etherized 48 hours, grew in 3 days, flowers open in IO days; 
In alcohol 22 hours, and in Na Cl sol. 22 hours, no growth from 
either; 
Control, first growth in 7 days, flowers open in 13 days, but 
was really not in full bloom until 7 days later, or 22 days from date 
placed in greenhouse, while those etherized for 24 hours were in 
gorgeous full bloom in 9 days from date of treatment. 
Other tests with Forsythia (not given here) gave similar results. 
It is injured by 48 hours of ether. On account of the ease, quickness 
and perfection with which the Forsythia is forced in early and mid-
winter should make it useful in a commercial way. 
Aesculu,s Hippocastanum treated by air drying from November 
25 to December 3, 1905, gave these results; 
Dried I day, loss of weight 3.30%, grew in 18 days, leaves open 
in 26 days; 
Dried 2 days, loss of weight 3%, grew in 16 days, leaves open in 
27 days; 
Dried 3 days, loss of weight 3.26%, grew in 15 days, leaves open 
in 27 days; 
Dried 4 clays, loss of weight 6.63%, grew in 13 days, leaves open 
in 18 days; 
Dried 5 days, loss of weight 8.67%, grew in 12 days, leaves open 
in 17 days; 
Dried 6 days, loss of weight 10.52%, grew in 10 days, leaves open 
in 16 days; 
Dried 7 days, loss of weight l l %, grew in 26 days, leaves open in 
31 days; 
Dried 8 days, loss of weight I0-48%, grew in 21 days, leaves open 
in 28 days; 
Control, grew in 20 days and opened its leaves in 31 days. 
The results are interesting in that up to 6 days the more they 
were dried the quicker the growth began. Castanea pumila similarly 
treated at the same time made no growth at all. 
Castanea vesca made a full growth in 15 to 16 days when dried 
5, 6 and 7 days, with loss of weight of from 19 to 23 per cent; the 
control made a slightly better growth at the end of 21 days. Gled-
itschia triacantlios made no growth when dried up to 9 days, and 
Robinia Pseud-acacia grew very slightly when dried l day, loss of 
weight 6.32%, growth in 20 days; and when dried 7 days-loss of 
weight 2r.79%-grew in 13 days. 
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EXPERIMENTS WITH POTTED PLANTS. 
Of much more interest were the developments from treating a 
few specimens of Quercus pedunculata which had been growing in 
pots for two years, or from the time they came from the seed. Dur-
ing late autumn and up to the time the experiment began, the pots 
were kept in a coldframe in the garden where they were slightly pro-
tected with board covers, but had absolutely no artificial heat. The 
weather record (Table XII, pp. 83-4) shows that on the 20th and 2'ISt 
of October there were freezing temperatures and again on the r2th, 
17th, r8th, 19th, and 2rst of November the outside temperature was 
below zero Centigrade. It is highly probable that after once becoming 
frozen they did not thaw out again as the bed was in the shade and 
not much influenced by the outside temperature. When removed for 
treatment on November 25 the soil in the pots was frozen quite hard. 
For a day the plants were kept in a cool basement room at about ro 0 C. 
in order that they might thaw out gradually. Between November 27 
and December 9 all were treated with ether and artificial freezing, 
one plant being used for each treatment. The results follow: 
November 28, etherized 24 hours, leaves fully open 30 days. 
November 27, etherized 28 hours, leaves fully open 24 days. 
December r, etherized 48+48 hours, leaves fully open 14 days. 
December 9, frozen 7 hours, leaves fully open 34 days. 
November 27, control, leaves fully open 31 days. 
According to the results, growth was accelerated in direct pro-
portion to the increase of the ether, the greatest acceleration being 
r7 days. Strong freezing actually retarded the growth and it should 
be added that the plant was so badly injured that it died within a 
few days after the leaves were out. 
The most astonishing feature about this case was that the oaks 
should have grown at all, especially the control, as similar plants of 
the same species in the same room made absolutely no signs of growth 
when kept there all winter without treatment. These plants, however, 
had always been kept in this greenhouse during the two years of 
their life, but they still go dormant in autumn and remain so until 
spring. · 
The explanation of the behavior of the treated oaks, it is believed, 
lies in the fact of their having been frozen before treatment and 
sufficiently so to cause growth. The ether, however, accelerated the 
growth in very marked degree. 
All three of the etherized oaks, together with the control, made 
a luxuriant leaf growth (the treated ones being somewhat better) 
forming branches and increasing the length of the main stem. An-
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other note-worthy feature of their further behavior was, that after 
forming from 12 to 20 full grown leaves, all began to show signs of 
slow growth. All but one were now removed to a cool greenhouse 
where the day temperature was between 7° and ro 0 C. and the hu-
midity 80 to 85 per cent. Here they soon ceased to grow entirely 
and during the first week in March were observed to have developed 
strong terminal buds. But the specimen remaining in the warm 
greenhouse exhibited the same phenomenon of forming a terminal 
bud, although slightly later than the others. This plant was now also 
removed to the cool room. 
The first week in May the control specimen and the one that 
had been etherized 48 hours began to grow again and a week later 
the one etherized 48'+48 hours also grew. The remaining plant, which 
had had 24 hours of ether, was nearly two weeks later still, in be-
ginning growth. The first three began to grow at about the same 
time as some others in pots that had been in the cool greenhouse all 
winter. 
From December 18 to 24 more of the Quercus pedunculata in 
pots were treated as follows: 
1. Etherized 72 hours, leaves were fully open after 23 days. 
2. Frozen 5 days, leaves were fully open after 67 days. 
3. In dark-chamber 20 clays, leaves were fully open after 30 clays. 
4. Control, leaves were fully open after 23 clays. 
These plants were under the same conditions before treatment 
as those in the preceding test, that is, in a colclframe in the garden 
and, of course, had been frozen. Indeed, the last days of November 
and first week of December were colder than early in November 
(see Table XII) and hence they had been frozen for about a month, 
which may account for the slight effects of the treatment. As the data 
show, none of the treatments hastened the growth at all and the freez-
ing and dark-chamber greatly retarded it, the freezing especially 
being injurious in this respect. 
The first, third and fourth of the above ceased growing and 
formed resting buds in March but the second had at that time only 
begun to grow and that very feebly. In fact the growth that did 
occur came from a sprout which grew out from the base of the 
plant. 
Mediterranean Plants.-Twigs of a number of Mediterranean 
species were taken from plants kept in a cool plant house and placed 
in the warm greenhouse November 18, 1905, but were not treated. 
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They remained in fresh water until all died (some living until March), 
but there were no signs of growth in any of the species. The follow-
ing is the list : 
Buzus balearica Lam. 
Ceratonia Siliqita L. 
Citrus vulgaris Risso. 
Ficus Carica L. 
Laurus nobilis L. 
}.-f yrtus comniunis L. 
N erium oleander L. 
Olea europaea L. 
Pkillyrea latifolia L. 
Pistacia vera L. 
Primus P seudo-Sitber L. 
Viburnum Tinus L. 
Date. 
---
1 
2 
3 
4 I 5 
I 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
TABLE XII. 
DAILY TEMPERATURES DURING THE WINTER OF 1905-6. 
From the Weather Bureau of the Agricultural Institute of the University of Halle. 
OOTOBER. 
Temperature Cent. 
Max. I Min. I Mean. 
---
12 .7 6.8 9.0 
11.4 7 .3 9.0 
11.4 6 .7 7 .8 
11.6 4.5 9.3 
13.6 7.2 9 .4 
10.8 6.5 7.6 
0 .6 5.6 6.D 
9.5 5 .8 7.3 
8.ll 3 .8 6.6 
8 . 5 5.0 6.3 
9,4 2 .6• 6 .6 
8.6 5 . 5 7.0 
D. 5 4.4 6.4 
7.5 1.7 5 . 0 
9 .0 3.8 5.9 
9 .G 1.8 4.5 
9.0 3 .4 4.9 
PROF. DR. HoLDEFLEISS, Observer. 
*=Hoar-frost. 
NOVEMBER. DECEMBER. JANUARY. 
Temperature Cent. Temperature Cent. Temperature Cent. 
Max. I Min. I Mean. Max. I Min. I Mean. Max. I Min. I Mean. 
14.2 6.5 9.0 1.5 -1.0• 0.7 -3.9 I -9 .7 -5 .9 
10.4 2 .2 6.0 2.0 -0.4 0.0 - 3 .5 -8 .2 -7 .0 
12.0 6.0 8.4 0 .2 -2 .2 -1.2 - 1.9 -9.0 - 5.0 
12.2 4.7 7 .0 
I 
--0.6 -2.4* --0.1 4 . 5 - 5 . 2 2.2 
11.8 4.2 8 . 8 0.8 I -0.9 0 .0 8.8 2.5 5.9 
' 12.7 5 .5 8.4 2.4 I -1.1 1.1 ' 7.0 4 .3 6 . 6 
9.9 0.6* 4.9 6.5 1.3 5.1 8.0 3.2 5.0 
7.3 4.1 6.0 11.4 6 .2 10.4 5 .3 1 .'4 3.7 
6.7 5 .1 5.G 11.2 4.0 5.6 5 .5 1.2 3 .2 
6 .0 3.7 4.0 6.9 1.9 4 .3 7 . 3 3 .3 •i.4 
5.6 1.4 2 . 6 4.S 0 .9 2 .5 6.2 1.S 3 .3 
4.8 -0.4* 1.6 3.0 -0 .2 1.7 5.0 I 1.1' I 3.5 
4.1 1.2 2.9 4.3 0.7 3 .2 9.8 I 3 .2 7.3 I 
3.7 2 .0 2.4 7.2 3 .9 G.1 8 .6 I 3 .1 I 4.1 
3.5 0 .2 1.2 7 .1 5 . 3 6.0 6.8 I 1.4* I 3.4 1. 4 --0.2 0.2 6.4 4.3 5 . 1 8.7 1.4 I 5 .0 
2 .2 -0.7 --0.0 5.5* -0.8 0.6 10.1 I 1.8 I 3 .7 
FEBRUARY. 
Temperature Cent. 
Max. I Min. / Mean. 
3.1 -0.9* 1.6 
4.2 2.2 2.9 
3.5 0.4 1.2 
1.9 -1.2 -0.1 
0 . 4 -1.4 -0.5 
0 . 2 -1 .2 
--0.0 
--0.1 -1.1 -0. 6 
2.8 --0.8 1.2 
1.2 - 1.5 
-0.8 
2 .5 -2.4 -0.S 
3.6 -1.6 1.0 
4.4 -2.1 0.4 
0.2 - 2.5 - 1.5 
0.7 -3 .5 -0.6 
4.0 --0 .5 1.6 
5.3 - 0 .2 1.6 
7 .5 I -1.4 3.0 
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TABLE XII. (Continued.) 
DAILY TEMPERATURES DURING THE WINTER OF 1905-6. 
From the Weather Bureau of the Agricultural Institute of the University of Halle, 
PROF. DR. HoLDEFLEiss, Observer. 
* =Hoar-frost. 
OCTOBER. NOVEMBER. DECEMBER. JANUARY. FEBRUARY. 
Temperature Cent. 
Max. I 
7.9 
6.9 
6.0 
7.2 
5.6 
6.1 
4.3 
4 . 0 
5.5 
3.8 
8 .4 
9.0 
12 .4 
13.0 
Min. I Menn. 
1.6* 3.8 
1.5* 3.2 
-1.0* 1.1 
-1.9* 2.8 
1.0 3.1 
0.1• 2. 7 
0.2 1.2 
-1.2* 1.2 
0.4 2 .0 
--0.6 2.5 
2.1 5.2 
3.8 6.0 
5 .3 9.3 
8.3 9.8 
Temperature Cent. 
Max. I Min. I Mean. 
2.1 
1.6 
2 . ll 
5 .5 
3.4 
3.3 
5.5 
6.3 
8.7 
11.7 
7.0 
4.5 
0.5 
----1,!.2• 
-2.3* 
0.4 
-1.1 
1. 7• 
o.s• 
1.6 
2.1 
0.9• 
4.4 
2.2 
-0.1• 
-0.9 
-0.4 
1.2 
2.6 
1.0 
1. 7 
3.3 
3.4 
6.4 
6.9 
3.5 
1.2 
-1.2 
---11:---
I ~~:~· 
270.0 190.8 48.3 I 108.5 
Temperature Cent. 
Mnx. 
-0.2• 
0.9* 
2.8 
4.2 
6.8 
6.5 
4 .0 
3.0 
2 .0 
5.5 
1.7• 
5.0 
5.5 
-3.3 
126.8 
I Min. 
-1 -
-3.6 
-4.9 
-1.8 
2.0 
3.7 
4.3 
2.3 
--0.3 
-0.7 
1.2 
-2.6 
-0.4 
-4.8 
-0.3 
I Mean. ' 
-1--
-3.2 
-1.8 
1.7 
3.6 
5.6 
5.2 
2.6 
0 .5 
1.4 
2.3 
-1.2 
3.8 
-2.5 
-4.6 
7.6 I 64.5 
Temperature Cent. Tempera tnre Cent. 
Ma..'<. I Min. I Mean. II Max. I Min. I Mean. 
9.6 
9.8 4.0 
4 .2 
1.8 
-2.1 
-1.6 
-1.7 
2.3 
6 . 7 
6.8 
4.9 
6.0 
4.4 
148.2 
1.5 6.6 
1.8 3.5 
0. 7 1.8 
1.3 2.0 
-3.9 -2.4 
-5.7 -4.4 
-5.9 -3.1 
-8.6 -4.5 
-4.4 I 1.0 
2.0 4.5 
4 .. 2 5.1 
2.8 4.1 
3.2 4.1 
1.0 1.7 
I 
1-12.4 ~ 
5.7 
4.5 
5.7 
5.8 
5.0 
6.0 
3.3 
4.5 
6.9 
9.5 
8.3 
111.2 
2.4 3.9 
2.1 3.0 
2.2 3.7 
1.6 3.2 0.8 2.2 
0.6 2.8 
-0.1 0.9 
-1.0* 2 . 2 
2.0 4.6 
4.4 7 .8 
3.2 4.8 
-1.5 I 48.o 
~1,----
Mean. . 8.7 
I. 102.0 I 173.4 
3.3 I 5.6 6.4 -1.6-1~11 4.1 I ~1~11--4-.8-1 -0.4 ~11-4-.0- --0.1 I 1.7 
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EXPERIMENTS DURING THE WINTER OF r9o6-7. 
(Tables XIII, XIV and XV.) 
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These experiments were carried on in the Horticultural Depart-
ment of the University of Missouri during the fall of 1906 and the 
winter of 1907. In these tests three objects were sought: 
First, to compare the behavior of plants grown here with similar 
species grown in central Europe, 
Second, to test the effect of time of year-that is, the date when 
treatment was given, on the number of days required for growth to 
begin; and, 
Third, to find whether dormant plants while being etherized give 
off more moisture than plants under similar conditions untreated. 
Only a short list of species was used as it was desired only to 
test a few typical forms that had been found to force easily, such 
as the Forsythia, to force with moderate ease, as the Acer, Platanus 
and Castanea, and some that grew with great difficulty, like the Fraz-
inus and Quercu,s alba. Unfortunately it was not practicable to secure 
Fagus and Liriodendron in sufficient quantity to include them in the 
experiments. 
Only two general treatments were employed-etherizing and air 
drying in a warm, dry, laboratory room. By omitting many of the 
combination treatments the number of plants to be handled was suffi-
ciently reduced to make it possible to treat a new set every ten days 
from late fall until the close of winter. The same methods of treat-
ment were followed in these tests as were employed the previous win-
ter. Also the same quantity of ether was used as before, that is, 
forty grams per one hundred liters of space. 
The treatments began on October 30, 1906, and were repeated 
every ten days until February 12, 1907, thus covering a period of 
ninety days. Thirteen species were used. In Table XIII which 
follows will be seen the results of the treatments in detail, arranged 
in groups according to date of treatment: 
TABLE XIII. 
Thirteen species treated on different dates by etherizing and by drying 
during the fall and winter of 1go6-7. 
1 
Treated between Oct, 30 and Nov. 10, 1906. 
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Acer ~latnno!des L. . . . . . • • • . .•. • •.•.. . •.. • ... , O 0 - - - O O 0 o o o J O o I o o 
Acer rubrum Ii. . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . 0 0 - - - 0 0 0 I O I 0 , 0 I 0 0 I O 0 
Acer saccbarlnnm Wang, . . . . . .. .. . . . . . . . . . . . . 0 0 - - O 0 0 O I 0 i 0 0 0 I 0 0 
Castanea sativa, var. americann Watson . . . . . . 0 ~ - - - 0 0 I 0 0 0 j 0 / 0 0 0 0 
Forsythia suspeusa Vahl. .. . . . .. .. .. . . .. .. . . . . . 11 11 - - - 0 0 0 O O I - I - - - -
Fraxiuus virldis Michx. . . . . . . . . . . . . . . . . . . . . . . . . 0 0 - - - 0 0 0 0 0 I 0 0 0 I 0 0 
Gledl.tschlu trlncuntbos L. . , . . . . . . . • . • . • . . • . • • . O O - - - 0 O O O O o O O O I O 
Plntanus occidentalis L. . . . . . . • . . . . . . . . . . . • . . . . 0 0 - - - 0 0 0 I 0 0 0 0 0 i 0 0 
Quercus alba L. • • . . . • . . . • . • . . • . . • • . • • . . . . . • . . 0 O - 0 0 0 I O I O 0 0 O I O / O 
Quercus llfuehleubergli Enge Im. . . . . . . • . . . . . . • . . 0 0 - - - O 0 / 0 I O 0 0 I 0 0 I 0 I 0 
Taxodlum disticbum Rich. , . .. • .. .. .. .. . .. .. . . O 5G - - - O I O I O I O 0 O 0 O O I O 
Thuja occldentnlis L. . .. . .. .. .. • . . .. . . . .. .. . . . 0 0 - - 0 0 0 0 0 0 I 0 I 0 I 0 0 
Ulmus americana L. . .. . .. . .. . . . . .. .. .. .. .. . . . . o o - - - O I O O o ___ o _ _ ~----~--_{) ___ ~_J __ o
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TABLE XIII. 
2 
Treated between Nov. 18 and 23, 1906, 
Acer platanoides L. . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Acer rubrum L. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 0 
Acer saccbarluum Wang. . . . . . . . . . . . . . . . . . . . • . . 0 
Castanea sativn, var. amerlcnna Watson . . . . . . 0 
Forsythia suspensa Vabl. . . . . . . . . . . . . . . . . . . . . . . 15 
Fraxinus virldls Michx. • ... . ........ ......... . 
Gleditscbla trlncantbos L. . ........... .. .. . . .. . 
Plntanus occldental!s L. . . ..... ... ...... ..... . 
Qnercus alba L. . .......... ... .. .. .. . ........ . 
Quercus Mueblenbergll Euglm. . .. . . . . ........ . 
Taxodium dlstlcbum Rieb. . . .. ...... . ........ . 
Tbujn occldeutnlls L ..... . .. ..... .. ..... . ..... . 
Ulmus nmerieann L. 
3 
Treated between Nov. 24 and Dec. 4, 1906. 
Acer platanoldes L. 
Acer rubrum L. . . . . . . . . . . . . . . . .... . . . .. ..... . 
Acer saccbarlnum Wang .................. .. .• . 
Cnstanea satlvn, var .. americn.na Watson ..... . 
Forsythia suspensa Vahl. .. . .................. . 
Fraxlnus v!rld!s M!cbx. . . . .. .. .. ............. . 
Gledltscbin tr:lacantbos L. . .......... .. ....... . 
Platnnus occldentalls L. . .. . ..•......... .. .... 
Qnercus alba L. . ... ........... . . ............ . 
Quercus Mueblenbergil Engelm ••.. ...... •.• , •.. 
Taxodlum d!stlcbum Rich ........ . .. .. .... , .•. . 
Tbnja occidentalls L ........... . . . ..........• .. 
Ulmus americano. L. . .................... , .... . 
48 
0 
0 
0 
0 
37 
43 
37 
0 
0 
0 
0 
11 
0 
0 
0 
0 
0 
30 
0 
0 
0 
0 
0 
0 
10 
61 
0 
0 
0 
40 
0 
0 
44 
10 
0 
0 
0 
0 
4 
34 
0 
0 
0 
0 
29 
17 
13 
0 
0 
0 
0 
17 
0 
0 
0 
0 
0 
18 
0 
(Continued.) 
10 
14 
0 
33 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
22 
0 
0 
0 
0 
44 
0 
0 
44 
0 
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0 
0 
23 
23 
0 
0 
0 
0 
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0 
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0 
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27 
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TABLE XIII. (Continued.) 
Thirteen species treated on different dates by etherizing and by drying 
during the fall and winter of 19o6-07. 
t 
Treated between Dec. 5 and 15, 1906. 
Acer platanoldes L. . ........................ .. 
Acer rubrum I.i. • • . .. • • . . • • • • • • ••••......•••.. 
Acer saccbarinum Wang ............ ... ...... .. 
Castanea satlva, var. americana Watson ..... . 
Forsythia suspensa Vahl. • .................... . 
Fraxinus vlrldls Mlcbx. . ..................... . 
Gledltschla · triacanthos L. . ................... . 
Platanus occldentalls L. . .. ..... . ... . ....... .. 
Quercus alba L. . ....... . ...... . ....... . .... . . 
Quercus Mueblenbergii Engelm ....•••.•........ 
Taxodlum dlstlchum Rich. . . ... . ............. .. 
Thuja occldentalls L. . .... ... . .. ..... ....... . . . 
Ulm us americana L .•...........•......•....... 
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Trea.ted between Dec, 15-26, 1906. 
Acer platanoides L. . ........................ . . 
Acer rubrum u. . .. .. .. .. .. .. . .. ........... . . . 
Acer saccharinum Wang ....... .. .. ........ .. .. 
Castanea satlva. var. americana Watson . ... . . 
Forsythia suspensa Vabl. ... . .... .. . ...... .. .. . 
Fraxinus viridls Micbx. . .. ..... . .... . . . ... . .. . 
Gledltscbla trlacanllios L. . .......... ... .... . . . 
Platanus occldentalis L. . .......... . .... . ... . . 
Quercus alba L. . ... ... ........ .. ............ . 
Quercus Mueblenbergil Engelm. . ..... . . . . .... . . 
Taxodlum disticbum Rieb . .. .... . .... .. .. .. ... . 
Thuja occldentalls L . ..... . ...... . ...... , ..... . 
Ulmus americana L. • ....... .. .... . ........... . 
6 
Treated between Dec. 25, 1906 and Jan. 4, 1907, 
Acer platanoldes L. . . ......... .. ... . . . ........ 
Acer rubrum Ii. . . . . . . . . . . . . . . . ............ , .. 
Acer saccharlnum Wang. . .... .... , .. .. .... ... . 
Castanea satlva, var. amerlcana Watson ...... 
Forsythia suspensa Vabl. • . . .... ... .... . .... .. . 
Fraxlnus vlridls Michx. . ....... . ..... . ...... . . 
Gledltscbla triacantb·os L. . •..••..•• . • . ....... . 
Platanus occldentalls L. . . .... .. . ...... . ...... 
Quercus alba L. . . .• , ..•...•.... .. ............ 
Quercus Mueblenbergll Engelm. . , •••......•.... 
Taxodlum dlstlchum Rieb. . ........ . ........... 
Thuja occldentalls L ......... .. .......... . ..... 
Ulmus americana L. . ........... . .............. 
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TABLE XIII. (Continued.) 
Thirteen species treated on different dates by etherizing and by drying 
during the fall and winter of 1906-07. 
7 
Treated between Jan, 5·21, 1907. 
Acer pla tano!des L. . ......................... . 
Acer rubrum U. . . . . . . . . . .. .. • . ....... . ...... . 
Acer saccbar!uum Wang. . ..... . .............. . 
Castanea sativa, var. nmericann Watson ... , .. 
Forsythia suspensn Vnbl. . .... ..... .........•.. 
Fraxlnus vlrldls Mlcbx. • .. .. ... .. ............ . 
Gledltscbin trlacantbos L. . ................... . 
Platanus occldentalls L. . ... ...... ... . ...... . . 
Quercus albn L. . . ........................... . 
Quercus Muehlenbergll Engelm ......... . ... . .. . 
Taxodlum dlstlchum Rieb. . ................. . . . 
Tbuja occldentalls L .......................... . 
Ulmus amerlcana L. 
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TABLE XIII. (Continued.) 
8 
Treated between Jan. 21 and Feb. 2, 1907. 
Acer p!atanoides L. . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Acer rubrum LJ. • • • • • • • • • • • . • . . • • • • • • • • • • • • • . • 24 
Acer saccharinum Wang. .. .. . .. .. .. .. .. .. . . .. . 0 
Cnstanen. sntivn, vnr. americann Watson . . . . . . 35 
Forsythia su~pensa Vohl. . . . . . . . . . . . . . . • . . . . . . . 11 
Frnxlnus vlridis Michx. . .. .. .... . .. .. ........ . 
Gledltschia trlacanthos L. . ..... .. .... . ....... . 
Platanus occidentalls L. . . ... .. .... .. . ........ . 
Quercus alba L. • ................ ... ......... . 
Quercus Muehlenbergll Engelm. . . .. . .. ........ . 
Taxodium lllstichum Rich. . .... . .. . ........... . 
Thuja occldentalls L . . .. . .. . . . . . ...... .... .. .. . 
Ulmus americana L . 
9 
Treated between Feb. 2-12, 1907. 
Acer platanoilles L. . ......................... . 
Acer rubrum Ii. . . . . . . . . . . . . . • . ... . .. . ....... . 
Acer saccharinum Wang ... . ................. .. 
Castanea satlvn, var. nmericana Watson ... .. . 
Forsythia suspensa Yahl. .......... . . . .. ... ... . 
Fraxinus viritlls Mlchx. . ...... . ... . ......... .. 
Gledltachla trlacanthos L. . .... . .... . ... . .... .. 
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Thuja occldentalls L. . .. .. . . . . .. . . . . . . . . . . . . .. . 16 
Ulmus amerlcana L. . • . .. . • . • . . . . . . . . . . . . • . • . . . 7 
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In the first test only two species grew, the golden bell and the 
bald cypress. 
In the second treatment it is surprising to note the behavior of 
the green ash which grew from both etherizing and drying and also 
where not treated. This particular species was not included in any 
of the tests conducted the year before in Germany, but the white 
ash, Fraxinus americana was, and the two species are very similar 
in every respect. 
The Fraxinus viridis grew in every one of the nine tests. In the 
second experiment the sugar maple, chestnut, honey locust, syca-
more and white oak made no growth. 
In the third trial the honey locust and white oak still did not 
grow, and, from some cause, the chinquapin oak failed to start, al-
though it grew in a previous test. 
In the fourth test-December 5-I5, the Quercus alba grew from 
two of the strong ether treatments and also in one instance from 
slight drying. It also grew in the next test ten days later, from four 
of the treatments. The year before, the same species grown in Ger-
many, could not be made to grow from any treatment until almost 
spring. 
In tests six, seven and nine the Quercus alba made no growth, 
but it grew from four treatments in the eighth experiment. In no 
case, however, did the control specimens make any growth. The 
entire results of all the tests are summarized in Table XIV. 
TABLE XIV. (Summary of Table XIII.) 
Record of 13 species treated at different times by etherizing and drying, showing the average number of days 
required for growth to begin and the percentage that grew from each treatment. 
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Etherized 48 + 48 hours .... . . ... . ... . . . . . ... 19 . 24.99 29.1 49.98 30.1 49.98 23.6 41.65 
Dried 1 day .............. 0 0 36 .6 23.07 23. 15 .38 29.4 38.45 38.7 30 .76 22.6 38.45 
Dried 2 days ......•......... 0 0 49 15 .38 20. 23.07 28.8 46.14 42.6 38.45 31.0 61.52 
Dried 3 days .... .. ........ .. 0 0 
I 
35 15.38 22. 15 .38 71. 15.38 35.5 30.70 21.8 53.83 
Dried 4 days ...... . ........ 0 0 36.7 23 .07 12. 1. 09 I 16.2 30.76 14.6 23.07 18.8 38.45 
Dried 5 days .. .. . • ... .•.. .. i 0 0 34.5 15.38 21.2 30.76 18 .6 23.07 22.7 30.76 21.8 53.83 
Dl'ied 0 days ........... .. .. I 0 0 I 16 7.69 31. S.33 41. 8.33 25.3 24.99 30.3 24.99 
' Dried 7 days 
···· ···· ·· ··· · ' 
o· 0 21 7 .69 0 0 20 . 16 . 66 15.6 24.99 22.7 33.32 
Dried S days . , . , .. . ......... l 0 0 36.6 15 .38 36. 8.33 0 0 18.6 24.99 14. 8.33 
Dried 9 days ........ . .. .. . .. I 0 0 25 15.38 29 . 16 . 66 25.5 16.66 
I 
21.5 16.GG 42. 8.33 
Dried 10 days ..... . .. · · · · · · I 0 0 18 15.38 0 0 16. S.33 0 0 0 0 
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TABLE XIV. (Summary of Table XIII.) (Continued.) 
Record of 13 species treated at different times by etherizing and 
drying, showing the average number of days required for 
growth to begin and the percentage that grew from each 
treatment. 
7. 8. 9. 
Treated between Treated between Treated between 
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27.2 61.52 10.0 0 .4 53.83 
Etherized 24 hours .... ... .. 15. 7.69 10. 1.09 I 6. 7.69 
Etherized 24 + 24 hours ... .. 21.2 60.21 18.S 01.52 13.4 60.21 
Etherized 48 hours .... .. .. . 27.2 75.07 22. 40.08 11.5 49.98 
Etherized 48 + 48 hours .... . 18.1 49.0S 15.S 83.30 9 .6 75 .07 
Dried 1 day ............. .. . 41.3 61.52 23.4 69.21 H. 38.45 
Dried 2 days . .............. 40.2 38.45 23.7 53.83 14.6 46.14 
Dried 3 days . . .•. . , ...... ... 31.2 53.83 21.1 60 .21 13. 53.83 
Dried 4 days ... .. . .. .. . ... .. 51.3 23.07 
I 
16 . 38.45 1~.s 53 .83 
Dried 5 days ...... . -......... 20.0 40 .14 17.8 38 .45 13.4 38.45 
Dried 6 days ................. 0 0 24. 8.33 16 . 33 .32 
Dried 7 days ... .. . • . . .. ... . . . 0.5 16.60 I 10. 16.60 15.6 24 .90 
Dried 8 days ................. 30. 8.33 
I 
16 . S . 33 10. 3 24 .99 
Dried 9 days .. ... .... . ...... . 0 0 0 0 0 0 
Dried 10 days ... .... ......... 0 0 0 0 13. 8 . 33 
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The summary just given is disappointing in that it shows little 
uniformity in the results of the treatments. One point which is de-
cisively brought out however, is the apparent quickening of growth 
caused by many of the treatments, beginning with the third period, 
growing longer again with the fourth period and remaining up until 
the eighth period, when the average number of days required for 
growth to begin suddenly declined and continued to decline through 
the ninth period. 
The lack of uniformity of results in this table in part, may be 
attributed to the fact that the number of species treated was so 
small. A close scrutiny of the table, however, is interesting in that 
it shows, on the whole, that the tendency or, ability to grow, rises 
and falls during the course of the winter. This feature of the results 
is shown more clearly in the following table, which shows the average 
number of clays required for growth to begin under each treatment, 
regardless of the elates on which treatments were given and in similar 
manner the percentages that grew are given: 
Treatment. 
TABLE XV. 
Av. No. days 
for growth 
to begin 
Percentage 
that 
grew. 
Control . . . . . . .. . . .. .. .. .. . . . ... 21.0 ......... .41.87 
Eltherlzed 24 hours .. .. .. .. .. . .. . 1G. 0.. .. .. .. ..11. 09 
E therized 24 + 24 hours ........ 17.3 ........ . . 50.53 
Etherized 48 hours .. .. . .. . . . .. . . 17. 3 . . .. . . ... 50. 3 
Eltherlzed 48 + 48 hour• .... .... 20 .7 . .. . . .. .. 53 .G7 
Dried 1 dny.. .... . . .. .. .. . . .. .. 28.6 . .. . . . . .. 41.91 
Dried 2 days ................... 31.3 .......... 40.37 
Dried 3 days . . . . . .. . . . . . . . . . .. . 31.3 . . . . . .... 38.90 
Dried 4 days .. ........... . .... 22.3 . .. . .. .... 29.79 
Dried ;; clays . . .. .. . . . . .. . . . ... 22A ...... .. .. 34.61 
Dried 6 clays .. . . .. .. .. . • . . . . ... 20.2 . . . . . . .. . 16.56 
Drle<l 7 days ........ . . ... ... .. 17 .6 .. .. . .... 20.13 
Dried 8 days . . .. . . .. • . . .. . . . .. 23 .9 . . • . . .... 14. 09 
Dried 9 days . . . . . . .. . . . . . . . .•. 28.6 . . . . . . ... 15.13 
Dried 10 days ....... .. ..... 1 •••• 15.6 .......... 10.64 
Two tests were made with dormant twigs to find if they would 
give off more moisture when etherized-that is, while exposed to 
the ether vapor-than when merely enclosed in a glass jar but not 
treated. During the course of the experiments the previous year it 
was noticed that there seemd to be more moisture in the etherized 
jars than in the controls. 
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Two methods were employed in making the tests : In the one 
case hygrometers were placed in the jars and readings taken at differ-
ent times covering a period of a few days; in the other case weighed 
quantities of calcium chloride were placed in the jars and afterwards 
reweighed to show the amount of moisture absorbed. 
Hygrometer Test.-Two bundles of dormant twigs were placed 
in large glass jars and a hygrometer and a self-registering max. and 
min. thermometer so arranged in each that they could be easily 
read from the outside. In one jar was poured thirteen grams of 
ether (which was at the rate of forty grams per one hundred liters 
of space) and the other left untreated for comparison. Both jars 
were kept tightly closed during the eight days the experiment lasted. 
The experiment began early in the afternoon of January 24, 1907, and 
ended on February r, following. The hygrometric reading showed 
fifty per cent of moisture in the jars before the twigs were put in. 
The temperature was 20° C. Following is an account of the read-
ings in both jars : 
TABLE XVI. 
Etherized and both jars closed at 2 o'clock p. m., January 24, 1907. 
Humidity. Teml.)era ture. 
OBSERVATIONS. 
Control. I Etherized. Control. I Etherized. 
-----
Per cent. Per cent. Deg. c. Deg. C. 
Original Humidity and Tempera tu re ... 50 50 20 20 
After 3 hours (Jan. 24, 5 !.). m.) . .... so 80 21.l 21.1 
After 17 % hours (Jan. 25, 7:45 a. m.) 85 87 17.8 17.S 
After 29% hours (Jan. 2G, 7:45 p. m.) 82.5 85 21.1 21.1 
Atter 34 hours (Jan. 26, 12 m.) ....... 81 82.U 22.7 22.7 
After 37 hours (Jan. 26, 3 p. m.) .... .. 81 82.5 22.7 22.7 
After 9 days (Feb. 1) 
················· 
85 85 18.9 18.9 
Calcium Chloride Test.-Bundles of dormant twigs as nearly 
alike as possible were placed in two large glass jars. In each were 
also a thermometer, hygrometer, and roo grams of calcium chloride. 
One jar was treated with ro,0 grams of ether, this being at the rate 
of 40 grams per roo liters of space. The experiment lasted three 
days-from February 9th to 12th inclusive. The same self-registering 
maximum and minimum thermometers employed before were again 
used. The results are showu in the following table: 
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TABLE XVII. 
Etherized and both jars closed at 12 o'clock noon February 9, 1907. 
--
Humidity. Temperature. 
OBSERVATIONS. 
I I Control. Etherized. Control. Etherized. 
Per cent. Per cent. Deg. 0. Deg. c. 
Original Humidity and Temperature ... 50 50 20.5 20.5 
After 41;,, hours (Feb. 9, 4: 30 p. m.) 74 79 20.c; 21.l 
.After 27 hours (Feb. 10, 2 :30 p. m.) .. so 
I 
82. 5 lG . 7 
II 
17.8 
.After 46% hours (Feb. ll, 10 a. m . ) .. 75 82 . 5 20. 5 21.1 
After 57% hours (Feb. 11, 9 p. Dl.) . .. 75 so 17.8 18.3 
Grams. I Gr·nrns. Original weight of Calcium Chloride . .. 100 
I 
100 
Weight after 3 days (Feb. 12) ......... 12.J 135 
Increase in weight ... .. ............. .. . 25 I 35 
In Table XVI it is observed that the amount of moisture m-
creasecl rapidly in both the etherized and the control jars during the 
first three hours after treatment-the increase in each case being 30 
per cent. At the next observation, however, it is noticed that, while 
the moisture continued to increase, the etherized jar showed the 
highest percentages. This continued to be true up to the end of 37 
hours, after which time both jars gradually declined until the difference 
in their reading was only one and one-half per cent. The tempera-
ture of the room fluctuated considerably. 
The ether evidently caused a decided acceleration in the transpira-
tion-the maximum activity occurring at the end of about 17 hours 
after treatment. It will further be noticed that at this observation 
the temperature reached its lowest point, a condition which no doubt 
helped to increase the hum'.dity. 
A final reading was taken on February rst, more than a week 
afterward, at a time when the temperature was low, both jars showing 
the same amount of moisture--85 per cent. The cause of the decline 
in both jars was no doubt clue to the fact that the vapor condensed 
on the glass and flowed to the bottom. After this, although the tem-
perature was low at the last reading, the percentages of the etherized 
and control jars were the same, the water on the sides and bottoms of 
the vessels in both cases tending to equalize the humidity as measured 
by the hygrometers. 
In previous temperatures, where the room temperature fluctuated 
but little, it was noticed that the vapor usually condensed on the 
sides of the jars in about 20 hours after treatment. 
., 
1 
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In Table XVII are noted the results of the second attempt, to 
find whether ether causes dormant twigs to give off more moisture 
than similar twigs untreated. At the first observation, 40 hours after 
treatment, the etherized jar contained five per cent more moisture 
than the control. The percentage of moisture continued to be higher 
in the etherized than in the control up to the encl of 570 hours, when 
the difference was again five per cent. The difference here was twice 
as great as in the previous trial. 
Table XVII also shows the approximate total amount of humidity 
(in the form of both vapor and water) present in the jars, the cal-
cium chloride having absorbed the moisture. The data showed the 
presence of IO grams more water in. the etherized jar than in the 
other. Reference to the table, however, shows that at the end of the 
experiment the atmosphere in the jars was still quite humid but the 
etherized one was several per cent higher than the control. 
In these two tests an effort was made to find whether etherizing 
the twigs caused any effect-direct or indirect-on the temperature. 
In Table XVI the figures showed that the temperature remained 
the same in both jars throughout the experiment. In the next test, 
however, there was a difference in the temperatures of the two jars 
beginning with the first observation, after 40 hours, and continuing 
up to the last, there being as much as I.I degrees C. more warmth 
in the etherized jar, than in the control. This is very surprising 
when it is remembered that ether, in vaporizing-, is expected to lower 
the temperature, and that transpiration also is a cooling process. On 
the other hand it is well known that considerable heat may be gen-
erated bv respiration. In this case, because readings were not taken 
frequently enough and owing to the fact that the methods were not 
very exact, it is difficult to say with anv degree of certainty whether 
the amount of heat generated was really sufficient to overcome the 
process of cooling apparently indicated by the data. This is a special 
problem in connection with the main question of the nature of the 
rest period and the actual effects of anesthetics in arousing dormant 
or "resting" plants into growth. Additional experiments are planned 
to be carried out next winter and in the meantime the figures in 
Table XVII are submitted for what they are worth. 
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